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(54) INK-JET RECORDING PAPER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide ink-jet recording paper which contains fine solid particles 
dispersed in a hydrophilic binder, has high ink absorption power, keeps the fragility of a membrane 
even when stored in an atmosphere of low humidity, and is capable of high quality ink-jet 
recording. 

SOLUTION: In ink-jet recording paper, at least one ink absorption layer containing fine solid 
particles and polyvinyl alcohol is provided on a support, and in at least one ink absorption layer, 
the weight ratio of the particles to polyvinyl alcohol is 2-200. A layer containing the particles 
contains polyvinyl alcohol of at most 1000 average molecular weight and polyvinyl alcohol of at 
least 2000 average molecular weight. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet record form with which the layer containing this solid-state particle is 
characterized by 1000 or less polyvinyl alcohol and average degree of polymerization containing 
[ average degree of polymerization ] 2000 or more polyvinyl alcohol in the ink jet record form with 
which it has at least one-layer ink absorption layer containing a solid-state particle and polyvinyl 
alcohol, and at least one layer of this ink absorption layer contains a solid-state particle two to 200 
times by the weight ratio to the total amount of polyvinyl alcohol on a base material. 
[Claim 2] The Inkjet record form according to claiim 1 characterized by said solid-state particle 
being a solid-state particle chosen from the silica whose mean particle diameter of a primary 
particle is 7-80nm, respectively, a calcium carbonate, an alumina, hydrated alumina, or a magnesium 
silicate. 

[Claim 3] The ink jet record form according to claim 1 characterized by said solid-state particle 
being the silica compounded by the gaseous-phase method the mean particle diameter of a primary 
particle is 7-30nm. 

[Claim 4] An Inkjet record form given in any 1 term of claims 1-3 to which said average degree of 
polymerization is characterized by the amount of 1000 or less polyvinyl alcohol being [ average 
degree of polymerization ] 1 - 30 % of the weight in a weight ratio to 2000 or more polyvinyl 
alcohol. 

[Claim 5] It has at least one layer of ink absorption layers which contain a solid-state particle and 
polyvinyl alcohol at least as a hydrophilic binder on a base material. It is the ink jet record form 
whose weight ratio of the solid-state particle to the hydrophilic binder of at least one layer of this 
ink absorption layer is two to 200 times. The ink jet record form with which the hydrophobic 
organic compound or glass transition temperature of 40 degrees C or less is characterized by this 
ink absorption layer containing the oil droplet as which the melting point is chosen from polymeric 
latex 40 degrees C or less five to 50% of the weight to a solid-state particle. 

[Claim 6] The ink jet record form according to claim 5 characterized by the mean diameter of said 
oil droplet being 0.05-0.5 micrometers. 

[Claim 7] The ink jet record form according to claim 5 or 6 characterized by said solid-state 
particle being a solid-state particle chosen from the silica whose mean particle diameter of a 
primary particle is 7-80nm, respectively, a calcium carbonate, an alumina, hydrated alumina, or a 
magnesium silicate. 

[Claim 8] The Inkjet record form according to claim 5 or 6 characterized by said solid-state 
particle being the silica compounded by the gaseous-phase method the mean particle diameter of a 
primary particle is 7-30nm. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the Inkjet record form which has improved 
especially ink absorptivity about the Inkjet record form which records using water color ink 
[0002] 

[Description of the Prior Art] although ink jet record makes the minute drop of ink fly by various 
working principles, and is made to adhere to record sheets, such as paper, and an image, an 
alphabetic character, etc. are recorded, a high speed, the low noise, and multiple-coIorHzing are 
comparatively easy — etc. — it has the advantage. About the blinding of a nozzle and the 
maintenance which had become a problem from the former by this method, from both sides of ink 
and equipment, amelioration progresses and it has spread through various fields, such as various 
printers, facsimile, and a computer terminal, quickly in current. 

[0003] As an Inkjet record form used by this ink jet recording method, also when a printing dot 
laps [ that a color tone is brightly skillful and absorption of ink ] early, the diffusion to the 
longitudinal direction of ink flowing out or not spreading and a printing dot is not large [ the 
concentration of a printing dot is high, and ] beyond the need, and it is required that the 
circumference should be smooth and should not fade etc. 

[0004] Since it becomes nonuniformity, and the color of each other in the border area of a color 
which a drop causes a HAJIKI phenomenon on an ink jet record form, and is different spreads and 
it is easy to reduce image quality greatly in case the liquid ink drop of two or more colors laps and 
is recorded, when especially ink rate of absorption is slow, it is required to give ink absorptivity high 
as an ink jet record form. 

[0005] In order to solve these problems, very many techniques are proposed from the former. 
[0006] As the pigment in ****-ed indicated by the Inkjet record form which carried out humidity of 
the coating for surface treatment to the low size stencil paper indicated by JP,52~53012.A, the ink 
jet record form which prepared the coated layer of ink absorptivity in the support surface indicated 
by JP,55-5830A and JP,56-157,A The Inkjet record form containing non-colloid silica powder, the 
Inkjet record form which used together the inorganic pigment indicated by JP,57-107878,A and the 
organic pigment. The Inkjet record form which has two hole distribution peaks indicated by JP,58- 
1 10287,A, The Inkjet record form which consists of a vertical two-layer porous layer indicated by 
JP,62-111782,A, The Inkjet record form which has the indeterminate form crack indicated by 
JP,59-68292,A, 59-123696. the 60-18383 official report, etc.. The Inkjet record form which has the 
impalpable powder layer indicated by JP,61-135786,A, 61-148092, the 62-149475 official report, 
etc., JP,63-252779,A, JP,1-108083,A, 2-136279, The Inkjet record form containing the pigment 
which has the specific physical-properties value indicated by 3-65376, 3-27976, etc., or a particle 
silica, JP.57-14091,A, 60-219083, 60-210984, 61-20797, 61-188183, JP,5-278324,A, 6-92011. 6- 
183134, 7-137431, The Inkjet record form containing particle silicas, such as a colloid silica 
indicated by 7-276789 etc., And JP,2-276671,A, a 3-67684 official report, 3-215082, A large 
number are known for the Inkjet record form containing the hydrated alumina particle indicated by 
3-251488, 4-67986. 4-263983, the 5-16517 official report, etc. 

[0007] Especially, an ink absorbing layer can absorb ink, or when it is the layer (henceforth an 



opening layer) which has many openings for holding, ink absorptivity is good, there are few blots of 
the boundary section, and a quality image can be recorded. 

[0008] And since that capacity may change under high-humidity/temperature especially while this 
opening saves, it is desirable that a solid-state particle from which an opening does not change 
into an opening layer is included. 

[0009] To make a solid-state particle contain and make an opening form in an opening layer, it is 
required in order for making a hydrophilic binder contain to make a stable coat form. However, if 
there are too many additions to the solid-state particle of a hydrophilic binder, the opening made 
to form between the solid-state particle itself or a solid-state particle will be taken up, or there will 
be a problem of this hydrophilic binder itself swelling in early stages of ink absorption at the time of 
ink absorption, plugging up an opening layer, and reducing ink absorptivity, and that amount used 
will be limited. 

[0010] According to examination of this invention persons, the ratio of the addition of the 
hydrophilic binder to a solid-state particle is understood that it is required to increase 2 to 200 
times in general at a weight ratio. 

[001 1] It has the fault containing the solid-state particle of such a high ratio that the brittleness of 
a coat is inferior, carrying out layer measles, and when saved especially under damp, a detailed 
crack condition is generated on the front face of an ink absorption layer. When Inkjet record is 
performed in such an ink jet record form, ink will spread along with this cracked line, and image 
quality will be reduced remarkably. 
[0012] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned 
actual condition, and the purpose of this invention is to offer [ have the high ink absorptivity 
containing the solid-state particle distributed in the hydrophilic binder, for the brittleness of a coat 
not to fall, even if it is the case where it saves under damp, but ] the ink jet record form in which 
high-definition ink jet record is possible. 
[0013] 

[Means for Solving the Problem] The above-mentioned purpose of this invention is attained by the 
following configurations. 

[0014] 1. Inkjet record form with which layer containing this solid-state particle is characterized 
by 1000 or less polyvinyl alcohol and average degree of polymerization containing [ average degree 
of polymerization ] 2000 or more polyvinyl alcohol in ink jet record form with which it has at least 
one-layer ink absorption layer containing solid-state particle and polyvinyl alcohol, and at least one 
layer of this ink absorption layer contains solid-state particle two to 200 times by weight ratio to 
total amount of polyvinyl alcohol on base material. 

[0015] 2. Inkjet record form given in said 1 characterized by said solid-state particle being solid- 
state particle chosen from silica whose mean particle diameter of primary particle is 7-80nm, 
respectively, calcium carbonate, alumina, hydrated alumina, or magnesium silicate. 
[0016] 3. Inkjet record form given in said 1 characterized by said solid-state particle being silica 
compounded by gaseous-phase method mean particle diameter of primary particle is 7-30nm. 
[0017] 4. Inkjet record form given in said any 1 term of 1-3 to which said average degree of 
polymerization is characterized by 1000 or less amount of polyvinyl alcohol being [ average degree 
of polymerization ] 1 - 30 % of the weight in weight ratio to 2000 or more polyvinyl alcohol. 
[0018] 5. It Has at Least One Layer of Ink Absorption Layers Which Contain Solid-state Particle 
and Polyvinyl Alcohol at Least as a Hydrophilic Binder on Base Material. It is the ink jet record 
form whose weight ratio of the solid-state particle to the hydrophilic binder of at least one layer of 
this ink absorption layer is two to 200 times. The ink jet record form with which the hydrophobic 
organic compound or glass transition temperature of 40 degrees C or less is characterized by this 
ink absorption layer containing the oil droplet as which the melting point is chosen from polymeric 
latex 40 degrees C or less five to 50% of the weight to a solid-state particle. 
[0019] 6. Inkjet record form given in said 5 characterized by mean diameter of said oil droplet 
being 0.05-0.5 micrometers. 

[0020] 7. Said 5 characterized by said solid-state particle being solid-state particle chosen from 
silica whose mean particle diameter of primary particle is 7-80nm, respectively, calcium carbonate. 



alumina, hydrated alumina, or magnesium silicate, or ink jet record form given in 6. 
[0021] 8. Said 5 characterized by said solid-state particle being silica compounded by gaseous- 
phase method mean particle diameter of primary particle is 7-30nm, or Inkjet record form given in 
6. 

[0022] Hereafter, this invention is explained to a detail. 

[0023] Although the solid-state particle which the Inkjet record form of this invention contains can 
use a well-known solid-state particle conventionally in an Inkjet record form, its non-subtlety 
particle is desirable. 

[0024] it is used for this purpose — well-known, if a non-subtlety particle is carried out at an ink 
jet — for example Precipitated calcium carbonate, whiting, a magnesium carbonate, a kaolin, Clay, 
talc, a calcium sulfate, a barium sulfate, a titanium dioxide, a zinc oxide. Zinc hydroxide, zinc sulfide, 
zinc carbonate, a hydrotalcite, aluminum silicate. White inorganic pigments, such as the diatom 
earth, a calcium silicate, a magnesium silicate, synthetic amorphous silica, colloidal silica, an 
alumina, a colloidal alumina, pseudo-boehmite, an aluminum hydroxide, a lithopone, a zeolite, and a 
magnesium hydroxide, etc. can be used. 

[0025] Such a non-subtlety particle may be added in the condition of being used into a binder after 
homogeneity has distributed having also formed secondary floe with the primary particle, and 
having distributed in the binder. 

[0026] On the other hand as an example of an organic particle, polystyrene, polyacrylic ester, 
polymethacrylic acid ester, polyacrylamides, polyethylene, polypropylene, a polyvinyl chloride, 
polyvinylidene chlorides or these copolymers, a urea-resin, or melamine resin is mentioned. 
[0027] It is desirable to use an inorganic solid-state particle from the point that an opening layer 
with comparatively high voidage is obtained in this invention. It is desirable that the point that high 
glossiness and high image concentration are easy to be obtained especially to a solid-state particle 
is a solid-state particle chosen from a silica, a calcium carbonate, an alumina, hydrated alumina, or 
a magnesium silicate. 

[0028] As a silica system particle preferably used in the Inkjet record form of this invention, 
various kinds of well-known silica system particles can be conventionally used by the Inkjet. 
[0029] For example, the synthetic silica compounded by wet or the gaseous-phase method, 
colloidal silica, and the silica of the configuration of the porosity silica arbitration which a primary 
particle condenses and forms the secondary particle can be used. As such an example, for 
example, the synthetic amorphous silica indicated by JP,55-51583,A, 56-148583, etc.. For example, 
the silica ultrafine particle compounded by the gaseous-phase method indicated by JP,60- 
204390,A, The synthetic indeterminate form silica containing the fluorine indicated by JP,60- 
222282,A, The synthetic indeterminate form silica in which surface treatment was carried out by 
the silane coupling agent indicated by JP,60-224580,A and 62-178384, For example, the spherical 
silica indicated by JP,62-183382,A and 63-104878. The synthetic silica particle whose Na20 
content indicated by JP.63-317381,A is 0.5 % of the weight or more. The specific surface area 
indicated by JP,1-1 15677,A The synthetic silica particle more than 100m2/g, The synthetic silica 
particle which was indicated by JP,62-286787,A and by which alumina surface treatment was 
carried out. The synthetic silica particle by which surface treatment was carried out with salts, 
such as calcium, Mg, or Ba indicated by JP,1-259982,A, The colloidal silica oil absorption was 
indicated to be by a 180ml [/g ] or more composition silica particle and JP,57-14091,A, The 
cationic colloidal silica indicated by JP,60-219084,A, JP,6-9201 1,A, 6-297830, and 7-81214, And 
the colloidal silica which connected in the shape of [ which was indicated by JP,5-278324,A and 7- 
81214 ] a rosary, or branched can be mentioned. 

[0030] However, in order to obtain high glossiness and the high amount of openings, it is desirable 
to use the ultrafine particle silica whose mean particle diameter is 7-80nm. This silica particle may 
be the object which cation conversion could be carried out in the front face, and was processed by 
aluminum, calcium, Mg, Ba. etc. 

[0031] As a calcium carbonate preferably used in the ink jet record form of this invention For 
example, JP,57-1 2486,A, 57-129778, 58-55283, The precipitated calcium carbonate which has 
specific surface area in the specification indicated by 61-20792, The needle pillai^shaped calcium 
carbonate indicated by JP,63-57277,A and JP,4-250091,A, The calcium-carbonate particle which 



the specific needlelike primary particle indicated by JP,3~251487.A condensed, and formed the 
secondary particle, the needle which has the specific oil absorption indicated by JP.4-250091,A 
and 4-260092 — a pillar-shaped prismatic crystal Argo night calcium carbonate, the spherical 
precipitated calcium carbonate indicated by JP,7-40648,A are mentioned. 

[0032] In this case, since high glossiness and the high amount of openings can be obtained, it is 

desirable to use the calcium-carbonate particle whose particle size is about 7-80nm. 

[0033] Tabular is desirable although the magnesium silicates preferably used by this invention may 

be an indeterminate form particle, a globular shape, and tabular any. The mean particle diameter of 

a tabular magnesium silicate is expressed with the diameter when converting this into a circle in 

quest of a tabular average projected area, and its 7-80nm particle is desirable. 

[0034] The alumina or hydrated alumina preferably used by this invention may be crystallinity, or 

may be amorphous, and a configuration can use the object of the configuration of arbitration, such 

as an indeterminate form particle, a spherical particle, and a needlelike particle. 

[0035] The mean particle diameter of various kinds of above-mentioned inorganic solid-state 

particles measures the average projected area when photoing it with an electron microscope, and 

expresses the diameter when converting this into a circle. 

[0036] As for especially the above-mentioned solid-state particle preferably used by this invention, 
it is desirable that it is that whose mean particle diameter of a primary particle is 7-80nm. 
[0037] When primary particle diameter is less than 7nm, handling nature is difficult, and the fall of 
gloss tends to become remarkable in exceeding 80nm. 

[0038] The above-mentioned solid-state particle content layer needs to contain a hydrophilic 
binder in respect of coat formation in the ink jet record form of this invention. 
[0039] As a hydrophilic binder generally used for an ink jet record form Gelatin or a gelatin 
derivative, a polyvinyl pyrrolidone (about 200,000 or more have desirable average molecular weight), 
A pullulan, polyvinyl alcohol, or its derivative (about 20,000 or more have desirable average 
molecular weight), A polyethylene glycol (100,000 or more have a desirable mean molecular weight), 
a carboxymethyl cellulose, Hydroxyethyl cellulose, a dextran, a dextrin, polyacrylic acid, and its salt. 
An agar, a kappa carrageenan, lambda-carrageenan, iota-carrageenan, xanthene gum, A 
polyalkylene oxide system copolymerization nature polymer given in locust bean gum, an alginic 
acid, gum arabic, a pullulan. JP,7-195826.A, and 7-9757, Although polymers, such as independent or 
a copolymer which repeats and has these vinyl monomers of the vinyl monomer which has a water- 
soluble polyvinyl butyral, or a carboxyl group and a sulfonic group given in JP,62-245260,A, etc. are 
known, it sets to this invention. It is required in the viewpoint of smeariness prevention high ink 
absorptivity and high glossiness, and control of further curl and under highly humid to contain 
polyvinyl alcohol at least. 

[0040] In polyvinyl alcohol here, the polyvinyl alcohol by which cation denaturation was carried out 
in addition to the polyvinyl alcohol usually said, such as a partial saponification object or a full 
saponification object of polyvinyl acetate, is also contained. 

[0041] As for whenever [ saponification / of the above-mentioned polyvinyl acetate ], 70 - 99% of 
thing is preferably used by this invention 60 to 100%. 

[0042] Moreover, the desirable polyvinyl alcohol by which cation denaturation was carried out is 
obtained by saponifying the copolymer of the ethylenic unsaturated monomer and vinyl acetate 
which have a cationic radical. 

[0043] As an ethylenic unsaturated monomer which has a cationic radical For example, 
TORIMECHIRU-(2-acrylamide -2, 2-dimethyl ethyl) ammoniumchloride, TORIMECHIRU-(3- 
acrylamide -3, 3-dimethyl propyl) ammoniumchloride, N-vinyl imidazole, N-vinyl-2-methylimidazole, 
N-(3-dimethylaminopropyl) methacrylamide, Hydroxyl ethyl trimethylammonium chloride, 
TORIMECHIRU-(- methacrylamide propyl) ammoniumchloride, N-(1 and 1-dimethyl-3- 
dimethylaminopropyl) acrylamide, etc. are mentioned. 

[0044] 0.1-10-mol% of the ratio of the cation denaturation radical content monomer of cation 
denaturation polyvinyl alcohol is desirable to vinyl acetate, and is 0.2-5-mol % more preferably. 
Moreover, whenever [ 60 - 100% of], whenever [ saponification / of cation denaturation polyvinyl 
alcohol ] is desirable, and it is 70 - 99% more preferably. 

[0045] In the Inkjet record form of this invention, the ratio to the hydrophilic binder of the solid- 



state particle which forms an opening layer is a weight ratio, and needs to be two to 200 times. It 
becomes, and a hydrophilic binder swells at the time of ink absorption that it is easy to produce the 
problem of everything accompanying thickness being too thick at the time under of 2 double in 
order for the rate of a void ratio formed to absorb the amount of the maximum ink completely 
small, the ink rate of absorption of an opening layer is reduced, and the image quality acquired is 
reduced. 

[0046] On the other hand, in exceeding 200 times, it it adopts the below-mentioned various means, 
the brittleness of a coat deteriorates greatly and high-definition ink jet record becomes impossible. 

[0047] It is 2.5 to 100 times the desirable ratio of this, and is especially 3 to 50 times the desirable 
ratio of this. 

[0048] Moreover, as a solid-state particle, when a desirable gaseous-phase method silica is used 
especially, desirable ratios are 3-20. 

[0049] In order to improve the coat brittleness accompanying this, since the opening layer of the 
ink jet record form of this invention contains the solid-state particle of a high ratio especially to a 
hydrophilic binder like the above ** This solid-state particle content layer [ whether 1000 or less 
polyvinyl alcohol and average degree of polymerization contain / average degree of 
polymerization / 2000 or more polyvinyl alcohol and ] Or that thing [ that any one is filled at least ] 
in which ** solid-state particle content layer contains an oil droplet five to 50% of the weight to a 
solid-state particle is required. 

[0050] In the above and **, it is desirable to use more nearly high-polymer polyvinyl alcohol for 
formation of the stable coat which cannot produce a crack easily, and a coat with good extent 
which is that average degree of polymerization uses 2000 or more polyvinyl alcohol independently 
from this viewpoint is obtained. Conversely, especially when only the polyvinyl alcohol of low 
molecular weight is used, in the coat containing many solid-state particles, it is easy to produce a 
crack in the desiccation process after spreading. 

[0051] However, when a crack with a coat minute when average degree of polymerization uses only 
2000 or more polyvinyl alcohol is not lost completely and it saves under an elevated temperature 
after spreading desiccation, the brittleness of a coat falls, and it becomes easy to produce a crack 
in a coat especially under low humidity conditions. 

[0052] this invention persons find out that this problem is improved because average degree of 
polymerization uses together 1000 or less low degree-of-polymerization polyvinyl alcohol to the 
high polyvinyl alcohol of average degree of polymerization, and result it in the 1st this invention. 
[0053] 3000 or more things of average degree of polymerization are [ average degree of 
polymerization ] desirable also especially of the 2000 or more polyvinyl alcohol. Since the liquid of 
the concentration which the solubility of polyvinyl alcohol falls and is made into the purpose 
becomes impossible easily as it generally high-polymerization-izes although the upper limit of 
average degree of polymerization is not limited from the point of brittle amelioration of a coat, as 
for average degree of polymerization, especially generally, 4000 or less are [ 5000 or less ] 
desirable. 

[0054] As for average degree of polymerization, 400 or less are [ especially a desirable thing / 500 
or less ] the most desirable [ average degree of polymerization ] on the other hand among 1000 or 
less polyvinyl alcohol. 

[0055] Although especially the minimum of average degree of polymerization is not limited, it is 
usually 200 or more. 

[0056] It is desirable that the amount of 1000 or less polyvinyl alcohol is [ average degree of 
polymerization ] 1 - 30% in a weight ratio to 2000 or more polyvinyl alcohol for average degree of 
polymerization. If the effectiveness of this invention becomes that it is hard to be obtained 
--substantially and it exceeds 30% in being less than 1%. the plasticity of the coat after spreading 
desiccation becomes easy to get worse, and especially crack formation will increase or it will 
become easy for an adhesive property with a base material to fall. Especially the desirable range is 
2 - 20%. 

[0057] In the above-mentioned **, it is roughly divided into two kinds of things as an oil droplet 
which an ink absorption layer contains. 



[0058] The 1st [ the ] is the case where the melting point is the oil droplet in which said oil droplet 
has a hydrophobic organic compound 40 degrees C or less, and the 2nd thing is the case where 
said oil droplet is [ glass transition temperature ] polymeric latex 40 degrees C or less. 
[0059] solubility [ usually as opposed to / in the oil droplet of the 1st type / water at a room 
temperature ] — less than [ 0.1% % of the weight ] — it is 0.01 or less % of the weight especially 
preferably, and the melting point is a hydrophobic organic compound 40 degrees C or less. 
[0060] A hydrophobic polymer 40 degrees C or less is mentioned for the organic compound with 
which such a hydrophobic organic compound is known as a usual hydrophobic high-boiling point 
organic solvent, and the melting point. 

[0061] as the above-mentioned hydrophobic organic compound — for example, phthalic ester (for 
example, dibutyl phthalate — ) Phosphoric ester, such as dioctyl phthalate and di-isodecyl 
phthalate For example, (tricresyl phosphate, trioctylphosphate), etc., fatty acid ester (butyl stearate 
and a ^ebacic acid screw (2-ethylhexyl) — ) Ethylene glycol distearate, glycero RUTORI butyrate, 
etc., Amides (N and N-diethyl lauryl amide, N, and N-diethyl-2-(2, 5-G t-amyl phenoxy) 
butaneamide etc.) Ether (ethylene glycol dibutyl ether, DESHIRU ether, dibenzyl ether, etc.), a 
silicone oil, a liquid paraffin, etc. can be mentioned. 

[0062] Moreover, the melting point is mentioned for Pori (2-ethylhexyl methacrylate), poly butyl 
methacrylate, copoly (butyl acrylate / hydro xyl ethyl methacrylate: 90/10), polyvinyl acetate, 
polyvinyl propionate, copoly (butyl acrylate / t-butyl acrylate / 2~ethylhexyl methacrylate / 
styrene: 60/20/10/10), etc. as a hydrophobic polymer 40 degrees C or less, for example. 
[0063] The polymer whose average molecular weight is 5000 to about 100,000 as the above- 
mentioned hydrophobic polymer is used preferably. In the case of the polymer exceeding 100,000, it 
is hard coming to form the oil droplet of a particle by approaches, such as emulsification 
distribution mentioned later. 

[0064] Emulsification distribution is preferably carried out under existence of a surfactant into a 
hydrophilic binder by the high-speed homogenizer, a high-pressure homogenizer, etc., and the 
above-mentioned hydrophobic organic compound is used. Under the present circumstances, it is 
desirable to carry out emulsification distribution under existence of low-boiling point organic 
solvents, such as ethyl acetate, propyl acetate, a methyl ethyl ketone, an acetone, N and N, and 
dimethylformamide, etc., although minuter **** formed. 

[0065] Moreover, although the organic compound to which the melting point exceeds 40 degrees C 
with other hydrophobic organic compounds (for example, an ultraviolet ray absorbent, a fluorescent 
brightener, an image stabilizer, etc.) at the time of this emulsification distribution can also be used 
together, it is desirable that 50% of the weight or more of the organic compound which forms **** 
preferably of the melting point is a compound 40 degrees C or less. 

[0066] On the other hand, polymeric latex 40 degrees C or less is polymeric latex to which the 
polymerization of the 2nd glass transition temperature was carried out by the emulsion- 
polymerization method, for example, a styrene-butadiene copolymer latex, a polyacrylic ester 
system latex, a polymethacrylic-acid-ester system latex, a vinyl acetate system latex, an 
ethylene-vinyl acetate system latex, etc. are used preferably. 

[0067] As an example of the above-mentioned polymer latex, for example, styrene / butadiene 
latex (7/3), a polyvinyl acetate latex, vinyl acetate / ethylene latex (9/1), vinyl acetate / ethyl 
methacrylate latex (5/5), a vinyl chloride/ethyl acrylate (3/2), an ethyl acrylate / methyl acrylate / 
HEMA (5/4/1), styrene / butyl acrylate / HEMA (1/6/3), a silicon latex, etc. can be mentioned. In 
the above, a **** ratio expresses a mole ratio and HEMA expresses hydroxyl ethyl methacrylate. 
[0068] As for the mean particle diameter of various kinds of above-mentioned oil droplets, it is 
desirable that it is 0.05-0.5 micrometers. When the size of an oil droplet is 0.05 micrometers or 
less, it becomes, or it is easy to reduce the brittle amelioration effectiveness, and an oil droplet 
becomes being easy to become unstable. Moreover, when the size of an oil droplet exceeds 0.5 
micrometers, it becomes easy for gloss to fall. 

[0069] The above-mentioned oil droplet is required for using it five to 50% of the weight to the 
solid-state particle which an ink absorption layer contains to acquire the effectiveness of this 
invention. 

[0070] When the ratio to the solid-state particle of an oil droplet is less than 5 % of the weight, the 



brittle amelioration effectiveness of a coat is inadequate, and in exceeding 50 % of the weight, the 
rate of a void ratio falls, ink absorption capacity falls or the fall of gloss tends to take place. 
[0071] Especially the desirable amount used is 10 - 40 % of the weight. 

[0072] The ink jet record form of this invention can also have the ink absorption layer containing a 
solid-state particle and a hydrophilic binder more than two-layer. In this case, although the class or 
ratio of a hydrophilic binder or a solid-state particle used for the ink absorption layer of these 
plurality is chosen as arbitration, at least one layer needs to use together two kinds of polyvinyl 
alcohol with which average degree of polymerization differs like this invention in this layer, or to 
add the oil droplet of this invention about the case where there is a layer from which the ratio of 
the solid-state particle to a hydrophilic binder has increased 2 to 200 times. 

[0073] In order to pull out especially the effectiveness of this invention to the maximum extent, it 
is using together using using the polyvinyl alcohol with which the above-mentioned average degree 
of polymerization's differs, and an oil droplet. 

[0074] Although the ink jet record form of this invention has at least one-layer ink absorption layer 
containing an above-mentioned solid-state particle and an above-mentioned hydrophilic binder, it 
can have a hydrophilic binder layer besides this solid-state particle content layer. Even if such a 
hydrophilic binder layer has the solid-state particle, it does not need to be, but when there is 
nothing, in case it is prepared in the side which is preferably separated from a base material from 
the solid-state particle content layer of this invention in an opening layer, it is desirable from the 
point of ink rate of absorption to make it 2 micrometers or less of desiccation thickness preferably 
set to 1.5 micrometers or less. 

[0075] Various kinds of additives can be made to contain if needed in the layer of the arbitration by 
the side of the ink receptiveness layer of the ink jet record form of this invention. 
[0076] For example, an ultraviolet ray absorbent given in JP,57-741 93,A, a 57-87988 official report, 
and a 62-261476 official report, JP,57-74192,A, a 57-87989 official report, a 60-72785 official 
report. The fading inhibitor indicated by a 61-146591 official report, JP,1-95091,A, the 3-13376 
official report, etc.. An anion, a cation or the various surfactants of Nonion, JP,59-42993,A The 
fluorescent brightener indicated by a 59-52689 official report, a 62-280069 official report, a 61- 
242871 official report, JP,4-219266.A, etc.. Various well-known additives, such as lubricant, such 
as pH regulators, such as a sulfuric acid, a phosphoric acid, a citric acid, a sodium hydroxide, a 
potassium hydroxide, and potassium carbonate, a defoaming agent, and a diethylene glycol, 
antiseptics, a thickener, a hardening agent, an antistatic agent, and a mat agent, can also be made 
to contain. 

[0077] An inorganic or organic hardening agent can be used as a hardening agent, for example, 
chromium alum, formaldehyde, a glyoxal, an epoxy system compound, a vinyl sulfone system 
compound, an acryloyi system compound, s-triazine system compound, N-methylol system 
compound, a carbodiimide system compound, ethylene imino aMesMcsMwjc*, etc. can be used. 
[0078] Although especially a limit does not have the amount of the spreading solid content by the 
side of the ink recording surface in the ink jet record form of this invention, 10-40 g/m2 is 
desirable in general, and 20 - 30 g/m2 is more desirable. In addition, from the field of prevention of 
the curl after record image formation, it is good to form as thinly as possible. 

[0079] Into the configuration layer of the arbitration by the side of the ink recording surface of this 
invention, an alkali-metal weak acid salt the poly allylamine of publications, such as the poly cation 
polyelectrolyte of JP,56-84992,A, a basic latex polymer of JP.57-36692.A, JP.61-58788,A, and a 
62-174184 official report, and given in JP,61-47290,A etc. can be used more than a kind as a 
deck-watertight-luminaire-ized agent of an image. 

[0080] As a base material used for the ink jet record form of this invention, a thing well-known as a 
record form for ink jets can be used suitably conventionally. 

[0081] The thing of a property which bears the radiant heat when being able to mention the film 
which consists of ingredients, such as polyester system resin, diacetate system resin, thoria 
TESETO system resin, acrylic resin, polycarbonate system resin, polyvinyl chloride system resin, 
polyimide system resin, cellophane, and celluloid, a plate, a glass plate, etc. as a transparence base 
material, for example, and being used as an OHP also in this is desirable, and especially 
polyethylene terephthalate is desirable. As thickness of such a transparent base material, about 



10-200 micrometers is desirable. 

[0082] Moreover, what carried out opacification processing of the sheet which consists of common 
paper, a synthetic paper, resin covering paper, cloth, wood, a metal, etc, as a base material used 
when there is no transparent need, for example, a plate, and the above-mentioned translucency 
base material with the well-known means can be mentioned. The so-called White pet which comes 
to add white pigments to the resin covering paper (the so-called RC paper) which has the 
polyolefin resin enveloping layer which added white pigments etc. at least to one side of a base 
paper as an opaque base material, and polyethylene terephthalate is desirable. 
[0083] Especially the effectiveness of this invention has large effectiveness, when a base material 
is non-absorptivity, and transparence or an opaque polyethylene terephthalate base material, and 
the base material that covered both sides of stencil paper with hydrophobic resin, such as 
polyethylene, are used especially preferably. 

[0084] It is desirable to perform corona discharge treatment, undercoating processing, etc. to a 
base material in advance of spreading of an ink absorbing layer for the purpose, such as to enlarge 
bond strength of a base material and an ink television layer. Furthermore, the ink jet record form of 
this invention does not necessarily need to be colorlessness, and may be the colored record sheet. 

[0085] In manufacturing the ink jet record form of this invention, the approach of applying each 
hydrophilic layer containing an ink receptiveness layer on a base material can be suitably chosen 
from a well-known approach, and can be performed. 

[0086] As a spreading method, the extrusion coat method which uses a hopper the roll coating 
method, a rod bar coating method, the air-knife-coating method, a spray coating method, the 
curtain method of application, or given in a U.S. Pat No. 2,681,294 official report is used preferably. 

[0087] The water color ink said by this invention is the following coloring agent and a solvent 
object, and a record liquid that consists of other additives. Water soluble dye, such as direct dye 
well-known as a coloring agent at an ink jet, acid dye, basic dye, reactive dye, or a food dye, can be 
used 

[0088] As a solvent of water color ink. water and water-soluble, various organic solvents For 
example, methyl alcohol, isopropyl alcohol, n-butyl alcohol. Alcohols, such as tert-butyl alcohol and 
isobutyl alcohol; Dimethylformamide. Amides, such as dimethylacetamide; Ketones, such as an 
acetone and diacetone alcohol, or a ketone-alcohol; tetrahydrofuran. Ether, such as dioxane; 
Polyalkylene glycols; ethylene glycol, such as a polyethylene glycol and a polypropylene glycol. 
Propylene glycol, a butylene glycol, triethylene glycol. 1, 2, 6-hexane triol, thiodiglycol, hexylene 
glycol. Polyhydric alcohol, such as a diethylene glycol, a glycerol, and triethanolamine; Ethylene 
glycol methyl ether. The low-grade alkyi ether of polyhydric alcohol, such as the diethylene-glycol 
methyl (or ethyl) ether and the triethylene glycol monobutyl ether, is mentioned. 
[0089] Also in the water-soluble organic solvent of these many, the low-grade alky! ether of the 
polyhydric alcohol of polyhydric alcohol, such as a diethylene glycol, triethanolamine, and a glycerol, 
and the triethylene glycol monobutyl ether etc. is desirable. 

[0090] As an additive of other water color ink, a pH regulator, a sequestering agent, an antifungal 
agent, a viscosity controlling agent, a surface tension regulator, a wetting agent, a surfactant, a 
rusr-proofer, etc. are mentioned, for example. 

[0091] In order that the wettability to an ink jet record form may make it good, in 20 degrees C, as 
for water-color-ink liquid, it is desirable that it is 25 - 60 dyne/cm, and it is desirable to have the 
surface tension of 30 - 50 dyne/cm within the limits more preferably. 
[0092] 

[Example] Although an example is given and this invention is explained concretely, the embodiment 
of this invention is not limited to these. 

[0093] It painted and dried and the ink jet record form -1 was produced so that humid thickness 
might be set to 190 micrometers to the printing paper base material for photographs (12% of the 
weight of anatase mold titanium oxide is contained in the polyethylene layer by the side of an ink 
absorption layer) which covered 1160g of examples/, and both sides of the stencil paper of m2 with 
polyethylene in the following coating liquid -1. 



[0094] The slide hopper method performed spreading, and after spreading and after cooling at 
about 10 degrees C and drying for 1 minute by the wind of this temperature, by the 30 degrees C - 
45 degrees C wind, it applied for 4 minutes and dried. 
[0095] 

Coating liquid -1 Pure water (ion exchange water) 950ml Ethanol 30ml 50ml Silica (gaseous-phase 
method [ primary / an average of / particle diameter is 13nm ] silica) 51 g Polyvinyl alcohol 8g 
(whenever [ average-degree-of-polymerization =3500 and saponification ] = 88%) 
Surfactant (AS-1) 0.1 g AS-1: It is an ink jet record form as well as the ink jet record form ~1 about 
the ink jet record form which added the organic compound of addition and a comparison for the 
hydrophobic organic compound of this invention in triisopropyl naphthalene sulfonic~acid sodium, 
next the ink jet record form -1 as shown in Table 1. - 2-11 were produced. However, with addition 
of an oil droplet, pure water adjusted the whole quantity of coating liquid so that it might become 
the same in each ink jet record form. Moreover, as a surfactant, under existence of AS-1, each 
above-mentioned hydrophobic compound carried out emulsification distribution, and added in 
polyvinyl alcohol. 



:0096] 
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[0097] The approach of describing ink absorptivity, coat brittleness, and glossiness below estimated 
each obtained ink jet record form. In addition, ink absorptivity used ink jet printer MJt by Seiko 
Epson, Inc. ]-900C. 

[0098] (1) Ink absorptivity : homogeneity was made to breathe out and it recorded so that the 
amount of the maximum ink might become 40%, respectively, and 20 red-reflex concentration of the 
solid section was measured using the microdensitometer (aperture =200micrometerphi), and the 
value of yellow and cyanogen broken by average reflection density in quest of the standard 
deviation of the variation in the concentration was calculated. 

[0099] When ink absorptivity is good, the value of non-Lycium chinense becomes [ nonuniformity ] 
small at an image, but if ink absorptivity falls, this each other liquid ink drops will cause beading 
mutually in the record paper, it will become nonuniformity, and this value will increase. 
[0100] (2) Coat brittleness : after saving each ink jet record form in the condition of having made it 
the shape of a cylinder with a diameter of 60mm one whole day and night so that a printing side 
may become outside at 25 degrees C and 20% of relative humidity, the surface crack condition was 
observed with the magnifier. 
[0101] 

O : condition O: which does not have a crack with a magnifier, either — although a crack is 
partially seen with a magnifier, there is no crack, and a cracking crack is accepted with a magnifier, 
and, as for an image-quality top, a crack also looks at an image-quality top in almost uninfluential 
**:viewing by xiviewing as which a bad influence is regarded — having — a (3) glossiness record 
stratification plane with the effect very large moreover of [ on image quality ] Gloss was measured 



75 degrees using the deflection glossmeter (VGS-1001-DP) by Nippon Denshoku Industries Co., 
Ltd. 

[01 02] The obtained result is shown in Table 2. 
[0103] 
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[0104] It turns out that 3, 4, 7, and 8 which are the Ink jet record form of this invention can 
improve the brittleness of a coat greatly from the result of Table 2, without reducing ink 
absorptivity, and there is moreover almost no fall of gloss. 

[0105] On the other hand, ink jet record form whose addition of an oil droplet is below this 
invention - 2 and 6 are an ink jet record form whose addition of an oil droplet it crocodiles, there is 
almost no amelioration effectiveness, and is more than this invention on the other hand. - The rate 
of absorption of ink falls and an glossy fall is also large at 5 and 9. 

[0106] On the other hand, when the hydrophobic organic compound with which the melting point 

exceeds 40 degrees 0 is used, it crocodiles and there is no amelioration effectiveness. 

[0107] Inkjet record form which added polymeric latex in coating liquid in the Inkjet record form of 

example 2 example 1 as shown in Table 3 - 21-28 were produced like the Inkjet record form -1. 

]0108] It was similarly estimated as the example 1 and the result shown in Table 4 was obtained. 

[0109] 

Table 3] 
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[0110] 
[Table 4] 
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[01 11] Inkjet record form which glass transition temperature is 40 degrees C or less, and was 
contained from the result of Table 4 five to 50% of the weight to the silica even if it was the case 
where polymeric latex was used as an oil droplet - It turns out that a crack is improved, without 21, 
22, 24, and 25 degrading ink absorptivity and glossiness. When it is used exceeding 50 % of the 
weight, although the crack is good, ink absorptivity and glossiness fall. 

[01 1 2] Moreover, a crack is not improved when the polymeric latex to which glass transition 
temperature exceeded 40 degrees C is used. 

[0113] The photograph form base material which covered 3100g of examples/, and stencil paper 
both sides of m2 with polyethylene (it is 7% of the weight of anatase mold titanium oxide content in 
the polyethylene layer by the side of 140 micrometers in thickness, and an ink jet record 
stratification plane.) Spreading desiccation was carried out so that humid thickness might be set. to 
150 micrometers in the following [coating liquid -2] at the field side for ink jet record in [ having 
the layer which contains alkali treatment gelatin 4.2 g/m2 and a hardening agent as a back layer in 
the rear-face side by the side of an ink jet record stratification plane ], and the layer which has an 
opening was painted on the base material. 
[0114] 

[Coating liquid -1] 

Pure water 980ml Gaseous-phase method particle silica whose mean particle diameter is 0.007 
micrometers 48.0g Average degree of polymerization is polyvinyl alcohol of 3500. 1 0.Sg (whenever 
[ PVA3500 and saponification ] 94%) 

Surfactant -1 (AS-1) Spreading desiccation of the [coating liquid -3] of the following presentations 
on 1.2g, next this spreading layer was carried out so that humid thickness might turn to 8 
micrometers, and the ink jet record form -31 was obtained. 
[0115] 

[Coating liquid -2] 

Pure water Phenylcarbamoyl-ized gelatin 800ml (the rate of an amino-group blockade = 88%) 40g 
Polyvinyl pyrrolidone (K-90) 25g Polyethylene oxide (average molecular weight = about 150,000) 
12g Surfactant -2 (AS-2) 0.7g Hardening agent -1 2.1g AS-2 : Sulfo succinic-acid-dioctyl ester- 
sodium salt a hardening agent -1:1 and a 5-diglycidyl-3-hydroxy pentane — next, set in the ink jet 
record form -31 It is an ink jet record form as well as the ink jet record form -31 using the [coating 
liquid -2] which added LP distribution object as shown in Table 5. - 32-34 were produced. 
[0116] In addition, at the time of addition of LP distribution object the amount of pure water was 
adjusted so that the total amount of coating liquid might become fixed. 

[0117] Moreover, used LP distribution object was a 8-% of the weight distribution object of a liquid 
paraffin, and the particle size of the diameter of a drop was 0.13 micrometers about 
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[0119] The obtained Inkjet record form was evaluated like the example 1. A result is shown In 
Table 6. 



[0120] 
Table 6] 
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[0121] When the swelling layer which makes the gelatin of the maximum upper layer a subject is 
prepared from the result shown in Table 6, although ink absorptivity falls to the whole, glossiness 
improves. 

[0122] Also in this, it is the ink jet record form of this invention. - 32 and 33 have comparatively 

few ink absorptivity and glossy falls, and, moreover, a crack is improved greatly. 

[0123] On the other hand, the ink absorptivity and the glossiness of what has the ink jet record 

form -34 good [ a crack ] which added the liquid paraffin 100% of the weight to the silica are falling 

greatly. 

[0124] Except having changed [coating liquid -2] into the following [coating liquid-2a] in example 4 
example 3, the DIDP dispersion liquid (the particle size of 1 0-% of the weight content and a drop is 
about 0.23 micrometers about diHsodecyl phthalate) shown in Table 7 like an example 3 are added, 
and it is an ink jet record form. — It is the ink jet record form of a configuration like 31-34. - 41-44 
were produced and it was similarly estimated as the example 3. A result is shown in Table 8. 
[0125] 

[Coating liquid-2a] 

Pure water 920ml Particle calcium carbonate (mean particle diameter = about 0.03 micrometers) 
1 20g Polyvinyl alcohol of average degree of polymerization 1 700 6.2g (whenever [ saponification ] 
90%) 

Surfactant -1 1.0g[0126] 
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[0127] 
Table 8] 
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[0128] The result of Table 8 shows that the effectiveness as an example 3 that it is the same even 
when a particle calcium carbonate is used as a solid-state particle is acquired, 
[0129] It is an ink jet record form as well as the ink jet record form -1 except having changed 8g 
polyvinyl alcohol (average degree of polymerization 3500) into the combination of high-polymer 
polyvinyl alcohol and low degree-ol^polymerization polyvinyl alcohol in the ink jet record form -1 
produced in the example 5 example 1, as shown in Table 9. - 51-61 were produced. (All of the 
amount of polyvinyl alcohol are the same.) 

Among a table, it reaches high-polymer PVA and the low degree of polymerization PVA shows the 



amount of high polymerization and the polyvinyl alcohol of a low degree of polymerization, 

respectively. 
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[0131] 
[Table 10] 
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[0132] From the result of Table 10, average degree of polymerization is improved as compared with 
the sample -1 which the Inkjet record form (51, 52, 53, 54, 55, 56, 58, 60, 61) which used together 
1000 or less polyvinyl alcohol of a low degree of polymerization with 2000 or more average degree 
of polymerization high-polymer polyvinyl alcohol is before and after heat-treatment, and the 
brittleness of a coat does not use together. Especially, the degree of polymerization of low degree- 
of-polymerization polyvinyl alcohol is 500 or less, and it turns out that the sample (52, 53, 55. 58, 
60, 61) whose ratio to high polymerization is 2 - 20% has good brittleness especially. 
[0133] Moreover, the average degree of polymerization of high-polymer polyvinyl alcohol is 3000 or 
more, and it turns out that, as for especially the Inkjet record form (60 51-54, 61) of 400 or less 
this invention, the average degree of polymerization of low degree-of-polymerization polyvinyl 
alcohpl is excellent in glossiness. 

[0134] It Is an Inkjet record form as well as the Inkjet record form -31 except having changed into 
the combination of high-polymer polyvinyl alcohol and low degree-of-polymerization polyvinyl 
alcohol the 10.8g polyvinyl alcohol (average degree of polymerization 3500) used with coating liquid 
-1 in the Inkjet record form -31 produced In the example 6 example 3, as shown in Table 11. - 71- 
78 were produced (all of the amount of polyvinyl alcohol are the same.). 
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[0136] The obtained sample was similarly estimated as the example -5, and the result shown in 
Table 1 2 was obtained. 
[0137] 
[Table 12] 
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[0138] The result of Table 12 shows that the brittle amelioration effectiveness which is the 
effectiveness of this invention even if it is the case where the thin swelling layer which makes 
gelatin a subject is prepared in the maximum upper layer, and high glossiness are acquired in the 
ink jet record form (71 to 75-77) of this invention. 

[0139] In the ink jet record form -7 produced in the example 7 example 1, 8g average degree of 
polymerization produced the ink jet record form -80 as well as the ink jet record form -7, except 
that the polyvinyl alcohol of 3500 and 0.5g average degree of polymerization changed [ 7.5g average 
degree of polymerization ] the polyvinyl alcohol of 3500 into concomitant use of the polyvinyl 
alcohol of 300. When it was similarly estimated as the example 1, it is ink absorptivity:0.04 
brittleness. : O glossiness : The result of 66% was obtained. This shows that brittleness is improved 
further further, if use of use of ****, low degree-of-polymerization polyvinyl alcohol, and high- 
polymer polyvinyl alcohol is used together. 
[0140] 

[Effect of the Invention] As the example proved, the ink jet record form by this invention has the 
high ink absorptivity containing the solid-state particle distributed in the hydrophilic binder, even if 
it is the case where it saves under damp, the brittleness of a coat does not fall, but it has the 
effectiveness which high-definition ink jet record was possible for, and was excellent. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the ink jet record form which has improved 
especially ink absorptivity about the Inkjet record form which records using water color ink. 
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PRIOR ART 



[Description of the Prior Art] although ink jet record makes the minute drop of ink fly by various 
working principles, and is made to adhere to record sheets, such as paper, and an image, an 
alphabetic character, etc. are recorded, a high speed, the low noise, and multiple-color-izing are 
comparatively easy — etc. — it has the advantage. About the blinding of a nozzle and the 
maintenance which had become a problem from the former by this method, from both sides of ink 
and equipment, amelioration progresses and it has spread through various fields, such as various 
printers, facsimile, and a computer terminal, quickly in current. 

[0003] As an ink jet record form used by this ink jet recording method, also when a printing dot 
laps [ that a color tone is brightly skillful and absorption of ink ] early, the diffusion to the 
longitudinal direction of ink flowing out or not spreading and a printing dot is not large [ the 
concentration of a printing dot is high, and ] beyond the need, and it is required that the 
circumference should be smooth and should not fade etc. 

[0004] Since it becomes nonuniformity, and the color of each other in the border area of a color 
which a drop causes a HAJIKI phenomenon on an ink jet record form, and is different spreads and 
it is easy to reduce image quality greatly in case the liquid ink drop of two or more colors laps and 
is recorded, when especially ink rate of absorption is slow, it is required to give ink absorptivity high 
as an ink jet record form. 

[0005] In order to solve these problems, very many techniques are proposed from the former. 
[0006] As the pigment in **s|c*-ed indicated by the ink jet record form which carried out humidity of 
the coating for surface treatment to the low size stencil paper indicated by JP,52-53012,A, the ink 
jet record form which prepared the coated layer of ink absorptivity in the support surface indicated 
by JP,55-5830,A, and JP.56-157.A The Inkjet record form containing non-colloid silica powder, the 
ink jet record form which used together the inorganic pigment indicated by JP,57-107878,A and the 
organic pigment. The ink jet record form which has two hole distribution peaks indicated by JP.58- 
110287.A, The ink jet record form which consists of a vertical two-layer porous layer indicated by 
JP,62-11 1782,A, The ink jet record form which has the indeterminate form crack indicated by 
JP,59-68292.A, 59-123696, the 60-18383 official report, etc., The ink jet record form which has the 
impalpable powder layer indicated by JP,61-135786,A, 61-148092, the 62-149475 official report, 
etc., JP,63-252779,A, JP,1-108083,A, 2-136279. The Inkjet record form containing the pigment 
which has the specific physical-properties value indicated by 3-65376, 3-27976, etc., or a particle 
silica, JP,57-14091.A, 60-219083, 60-210984, 61-20797, 61-188183. JP.5-278324,A, 6-92011, 6- 
183134, 7-137431, The ink jet record form containing particle silicas, such as a colloid silica 
indicated by 7-276789 etc.. And JP,2-276671,A, a 3-67684 official report, 3-215082, A large 
number are known for the ink jet record form containing the hydrated alumina particle indicated by 
3-251488, 4-67986, 4-263983, the 5-16517 official report, etc. 

[0007] Especially, an ink absorbing layer can absorb ink, or when it is the layer (henceforth an 
opening layer) which has many openings for holding, ink absorptivity is good, there are few blots of 
the boundary section, and a quality image can be recorded. 

[0008] And since that capacity may change under high-humidity/temperature especially while this 
opening saves, it is desirable that a solid-state particle from which an opening does not change 
into an opening layer is included. 



[0009] To make a solid-state particle contain and make an opening form in an opening layer, it is 
required in order for making a hydrophilic binder contain to make a stable coat form. However, if 
there are too many additions to the solid-state particle of a hydrophilic binder, the opening made 
to form between the solid-state particle itself or a solid-state particle will be taken up, or there will 
be a problem of this hydrophilic binder itself swelling in early stages of ink absorption at the time of 
ink absorption, plugging up an opening layer, and reducing ink absorptivity, and that amount used 
will be limited. 

[0010] According to examination of this invention persons, the ratio of the addition of the 
hydrophilic binder to a solid-state particle is understood that it is required to increase 2 to 200 
times in general at a weight ratio. 

[001 1] It has the fault containing the solid-state particle of such a high ratio that the brittleness of 
a coat is inferior, carrying out layer measles, and when saved especially under damp, a detailed 
crack condition is generated on the front face of an ink absorption layer. When Inkjet record is 
performed in such an ink jet record form, ink will spread along with this cracked line, and image 
quality will be reduced remarkably. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As the example proved, the ink jet record form by this invention has the 
high ink absorptivity containing the solid-state particle distributed in the hydrophilic binder, even if 
it is the case where it saves under damp, the brittleness of a coat does not fall, but it has the 
effectiveness which high-definition ink jet record was possible for, and was excellent. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned 
actual condition, and the purpose of this invention is to offer [ have the high ink absorptivity 
containing the solid-state particle distributed in the hydrophilic binder, for the brittleness of a coat 
not to fall, even if it is the case where it saves under damp, but ] the ink jet record form in which 
high-definition ink jet record is possible. 
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MEANS 



[Means for Solving the Problem] The above-mentioned purpose of this invention is attained by the 
following configurations. 

[0014] 1. Inkjet record form with which layer containing this solid-state particle is characterized 
by 1000 or less polyvinyl alcohol and average degree of polymerization containing [ average degree 
of polymerization ] 2000 or more polyvinyl alcohol in ink jet record form with which it has at least 
one-layer ink absorption layer containing solid-state particle and polyvinyl alcohol, and at least one 
layer of this ink absorption layer contains solid-state particle two to 200 times by weight ratio to 
total amount of polyvinyl alcohol on base material. 

[0015] 2. Inkjet record form given in said 1 characterized by said solid-state particle being solid- 
state particle chosen from silica whose mean particle diameter of primary particle is 7-80nm, 
respectively, calcium carbonate, alumina, hydrated alumina, or magnesium silicate. 
[0016] 3. Inkjet record form given in said 1 characterized by said solid-state particle being silica 
compounded by gaseous-phase method mean particle diameter of primary particle is 7-30nm. 
[0017] 4. Inkjet record form given in said any 1 term of 1-3 to which said average degree of 
polymerization is characterized by 1000 or less amount of polyvinyl alcohol being [ average degree 
of polymerization ] 1 - 30 % of the weight in weight ratio to 2000 or more polyvinyl alcohol. 
[0018] 5. It Has at Least One Layer of Ink Absorption Layers Which Contain Solid-state Particle 
and Polyvinyl Alcohol at Least as a Hydrophilic Binder on Base Material. It is the ink jet record 
form whose weight ratio of the solid-state particle to the hydrophilic binder of at least one layer of 
this ink absorption layer is two to 200 times. The ink jet record form with which the hydrophobic 
organic compound or glass transition temperature of 40 degrees C or less is characterized by this 
ink absorption layer containing the oil droplet as which the melting point is chosen from polymeric 
latex 40 degrees C or less five to 50% of the weight to a solid-state particle. 
[0019] 6. Inkjet record form given in said 5 characterized by mean diameter of said oil droplet 
being 0.05-0.5 micrometers. 

[0020] 7. Said 5 characterized by said solid-state particle being solid-state particle chosen from 
silica whose mean particle diameter of primary particle is 7-80nm, respectively, calcium carbonate, 
alumina, hydrated alumina, or magnesium silicate, or ink jet record form given in 6. 
[0021] 8. Said 5 characterized by said solid-state particle being silica compounded by gaseous- 
phase method mean particle diameter of primary particle is 7-30nm, or ink jet record form given in 
6. 

[0022] Hereafter, this invention is explained to a detail. 

[0023] Although the solid-state particle which the ink jet record form of this invention contains can 
use a well-known solid-state particle conventionally in an ink jet record form, its non-subtlety 
particle is desirable. 

[0024] it is used for this purpose — well-known, if a non-subtlety particle is carried out at an ink 
jet — for example Precipitated calcium carbonate, whiting, a magnesium carbonate, a kaolin. Clay, 
talc, a calcium sulfate, a barium sulfate, a titanium dioxide, a zinc oxide. Zinc hydroxide, zinc sulfide, 
zinc carbonate, a hydrotalcite, aluminum silicate, White inorganic pigments, such as the diatom 
earth, a calcium silicate, a magnesium silicate, synthetic amorphous silica, colloidal silica, an 
alumina, a colloidal alumina, pseudo-boehmite, an aluminum hydroxide, a lithopone, a zeolite, and a 



magnesium hydroxide, etc. can be used. 

[0025] Such a non-subtlety particle may be added in the condition of being used into a binder after 
homogeneity has distributed having also formed secondary floe with the primary particle, and 
having distributed in the binder. 

[0026] On the other hand as an example of an organic particle, polystyrene, polyacrylic ester, 
polymethacrylic acid ester, polyacrylamides, polyethylene, polypropylene, a polyvinyl chloride, 
polyvinylidene chlorides or these copolymers, a urea-resin, or melamine resin is mentioned, 
[0027] It is desirable to use an inorganic solid-state particle from the point that an opening layer 
with comparatively high voidage is obtained in this invention. It is desirable that the point that high 
glossiness and high image concentration are easy to be obtained especially to a solid-state particle 
is a solid-state particle chosen from a silica, a calcium carbonate, an alumina, hydrated alumina, or 
a magnesium silicate. 

[0028] As a silica system particle preferably used In the Inkjet record form of this invention, 
various kinds of well-known silica system particles can be conventionally used by the Inkjet. 
[0029] For example, the synthetic silica compounded by wet or the gaseous-phase method, 
colloidal silica, and the silica of the configuration of the porosity silica arbitration which a primary 
particle condenses and forms the secondary particle can be used. As such an example, for 
example, the synthetic amorphous silica indicated by JP,55-51583A 56-148583, etc., For example, 
the silica ultrafine particle compounded by the gaseous-phase method indicated by JP,60- 
204390,A, The synthetic indeterminate form silica containing the fluorine indicated by JP,60- 
222282,A, The synthetic indeterminate form silica in which surface treatment was carried out by 
the silane coupling agent indicated by JP,60-224580,A and 62-1 78384, For example, the spherical 
silica indicated by JP,62-183382,A and 63-104878, The synthetic silica particle whose Na20 
content indicated by JP,63-317381,A is 0.5 % of the weight or more. The specific surface area 
indicated by JP.1-1 15677,A The synthetic silica particle more than 100m2/g, The synthetic silica 
particle which was indicated by JP,62-286787,A and by which alumina surface treatment was 
carried out. The synthetic silica particle by which surface treatment was carried out with salts, 
such as calcium, Mg, or Ba indicated by JP,1-259982,A, The colloidal silica oil absorption was 
indicated to be by a 180ml [/g ] or more composition silica particle and JP,57-14091,A, The 
cationic colloidal silica indicated by JP,60-219084,A, JP,6~92011,A, 6-297830, and 7-81214, And 
the colloidal silica which connected in the shape of [ which was Indicated by JP,5-278324,A and 7- 
81214 ] a rosary, or branched can be mentioned 

[0030] However, in order to obtain high glossiness and the high amount of openings, it is desirable 
to use the ultrafine particle silica whose mean particle diameter is 7-80nm. This silica particle may 
be the object which cation conversion could be carried out in the front face, and was processed by 
aluminum, calcium, Mg, Ba, etc. 

[0031] As a calcium carbonate preferably used in the Inkjet record form of this invention For 
example, JP,57-12486,A, 57-129778. 58-55283, The precipitated calcium carbonate which has 
specific surface area in the specification indicated by 61-20792, The needle pillar-shaped calcium 
carbonate indicated by JP,63-57277,A and JP,4-250091,A, The calcium-carbonate particle which 
the specific needlelike primary particle indicated by JP,3-251487,A condensed, and formed the 
secondary particle, the needle which has the specific oil absorption indicated by JP,4-250091,A 
and 4-260092 — a pillar-shaped prismatic crystal Argo night calcium carbonate, the spherical 
precipitated calcium carbonate indicated by JP.7-40648,A are mentioned. 

[0032] In this case, since high glossiness and the high amount of openings can be obtained, it is 

desirable to use the calcium-carbonate particle whose particle size is about 7-80nm, 

[0033] Tabular is desirable although the magnesium silicates preferably used by this invention may 

be an indeterminate form particle, a globular shape, and tabular any. The mean particle diameter of 

a tabular magnesium silicate is expressed with the diameter when converting this into a circle in 

quest of a tabular average projected area, and its 7-80nm particle is desirable. 

[0034] The alumina or hydrated alumina preferably used by this invention may be crystallinity, or 

may be amorphous, and a configuration can use the object of the configuration of arbitration, such 

as an indeterminate form particle, a spherical particle, and a needlelike particle. 

[0035] The mean particle diameter of various kinds of above-mentioned inorganic solid-state 



particles measures the average projected area when photoing it with an electron microscope, and 
expresses the diameter when converting this into a circle. 

[0036] As for especially the above-mentioned solid-state particle preferably used by this invention, 
it is desirable that it is that whose mean particle diameter of a primary particle is 7-80nm. 
[0037] When primary particle diameter is less than 7nm, handling nature is difficult, and the fall of 
gloss tends to become remarkable in exceeding 80nm. 

[0038] The above-mentioned solid-state particle content layer needs to contain a hydrophilic 
binder in respect of coat formation in the ink jet record form of this invention. 
[0039] As a hydrophilic binder generally used for an ink jet record form Gelatin or a gelatin 
derivative, a polyvinyl pyrrolidone (about 200,000 or more have desirable average molecular weight), 
A pullulan, polyvinyl alcohol, or its derivative (about 20,000 or more have desirable average 
molecular weight), A polyethylene glycol (100,000 or more have a desirable mean molecular weight), 
a carboxymethyl cellulose, Hydroxyethyl cellulose, a dextran, a dextrin, polyacrylic acid, and its salt. 
An agar, a kappa carrageenan, lambda-carrageenan, iota-carrageenan, xanthene gum, A 
polyalkylene oxide system copolymerization nature polymer given in locust bean gum, an alginic 
acid, gum arabic, a pullulan, JP,7-195826,A, and 7-9757, Although polymers, such as independent or 
a copolymer which repeats and has these vinyl monomers of the vinyl monomer which has a water- 
soluble polyvinyl butyral, or a carboxyl group and a sulfonic group given in JP,62-245260A etc. are 
known, it sets to this invention. It is required in the viewpoint of smeariness prevention high ink 
absorptivity and high glossiness, and control of further curl and under highly humid to contain 
polyvinyl alcohol at least. 

[0040] In polyvinyl alcohol here, the polyvinyl alcohol by which cation denaturation was carried out 
in addition to the polyvinyl alcohol usually said, such as a partial saponification object or a full 
saponification object of polyvinyl acetate, is also contained. 

[0041] As for whenever [ saponification / of the above-mentioned polyvinyl acetate ], 70 - 99% of 
thing is preferably used by this invention 60 to 100%. 

[0042] Moreover, the desirable polyvinyl alcohol by which cation denaturation was carried out is 
obtained by saponifying the copolymer of the ethylenic unsaturated monomer and vinyl acetate 
which have a cationic radical. 

[0043] As an ethylenic unsaturated monomer which has a cationic radical For example, 
TORIMECHIRU-(2-acrylamide -2, 2-dimethyl ethyl) ammoniumchloride, T0RIMECHIRU-(3- 
acrylamide -3, 3-dimethyl propyl) ammoniumchloride, N-vinyl imidazole, N-vinyl-2-methylimidazole, 
N-(3-dimethylaminopropyl) methacrylamide, Hydroxyl ethyl trimethylammonium chloride, 
TORIMECHIRU~(- methacrylamide propyl) ammoniumchloride, N-(l and 1-dimethyl-3- 
dimethylaminopropyl) acrylamide, etc. are mentioned. 

[0044] 0.1-10-mol% of the ratio of the cation denaturation radical content monomer of cation 
denaturation polyvinyl alcohol is desirable to vinyl acetate, and is 0.2-5-mol % more preferably. 
Moreover, whenever [ 60 - 100% of ], whenever [ saponification / of cation denaturation polyvinyl 
alcohol ] is desirable, and it is 70 - 99% more preferably. 

[0045] In the Inkjet record form of this invention, the ratio to the hydrophilic binder of the solid- 
state particle which forms an opening layer is a weight ratio, and needs to be two to 200 times. It 
becomes, and a hydrophilic binder swells at the time of ink absorption that it is easy to produce the 
problem of everything accompanying thickness being too thick at the time under of 2 double in 
order for the rate of a void ratio formed to absorb the amount of the maximum ink completely 
small, the ink rate of absorption of an opening layer is reduced, and the image quality acquired is 
reduced. 

[0046] On the other hand, in exceeding 200 times, it it adopts the below-mentioned various means, 
the brittleness of a coat deteriorates greatly and high-definition Inkjet record becomes impossible. 

[0047] It is 2.5 to 100 times the desirable ratio of this, and is especially 3 to 50 times the desirable 
ratio of this. 

[0048] Moreover, as a solid-state particle, when a desirable gaseous-phase method silica is used 
especially, desirable ratios are 3-20. 

[0049] In order to improve the coat brittleness accompanying this, since the opening layer of the 



ink jet record form of this invention contains the solid-state particle of a high ratio especially to a 
hydrophilic binder like the above ** This solid-state particle content layer [ whether 1000 or less 
polyvinyl alcohol and average degree of polymerization contain / average degree of 
polymerization / 2000 or more polyvinyl alcohol and ] Or that thing [ that any one is filled at least ] 
in which ** solid-state particle content layer contains an oil droplet five to 50% of the weight to a 
solid-state particle is required. 

[0050] In the above and **, it is desirable to use more nearly high-polymer polyvinyl alcohol for 
formation of the stable coat which cannot produce a crack easily, and a coat with good extent 
which is that average degree of polymerization uses 2000 or more polyvinyl alcohol independently 
from this viewpoint is obtained. Conversely, especially when only the polyvinyl alcohol of low 
molecular weight is used, in the coat containing many solid-state particles, it is easy to produce a 
crack in the desiccation process after spreading. 

[0051] However, when a crack with a coat minute when average degree of polymerization uses only 
2000 or more polyvinyl alcohol is not lost completely and it saves under an elevated temperature 
after spreading desiccation, the brittleness of a coat falls, and it becomes easy to produce a crack 
in a coat especially under low humidity conditions. 

[0052] this invention persons find out that this problem is improved because average degree of 
polymerization uses together 1 000 or less low degree— of— polymerization polyvinyl alcohol to the 
high polyvinyl alcohol of average degree of polymerization, and result it in the 1st this invention. 
[0053] 3000 or more things of average degree of polymerization are [ average degree of 
polymerization ] desirable also especially of the 2000 or more polyvinyl alcohol. Since the liquid of 
the concentration which the solubility of polyvinyl alcohol falls and is made into the purpose 
becomes impossible easily as it generally high-polymerization-izes although the upper limit of 
average degree of polymerization is not limited from the point of brittle amelioration of a coat, as 
for average degree of polymerization, especially generally, 4000 or less are [ 5000 or less ] 
desirable. 

[0054] As for average degree of polymerization, 400 or less are [ especially a desirable thing / 500 
or less ] the most desirable [ average degree of polymerization ] on the other hand among 1000 or 
less polyvinyl alcohol. 

[0055] Although especially the minimum of average degree of polymerization is not limited, it is 
usually 200 or more. 

[0056] It is desirable that the amount of 1 000 or less polyvinyl alcohol is [ average degree of 
polymerization ] 1 - 30% in a weight ratio to 2000 or more polyvinyl alcohol for average degree of 
polymerization. If the effectiveness of this invention becomes that it is hard to be obtained 
substantially and it exceeds 30% in being less than 1%, the plasticity of the coat after spreading 
desiccation becomes easy to get worse, and especially crack formation will increase or it will 
become easy for an adhesive property with a base material to fall. Especially the desirable range is 
2 - 20%. 

[0057] In the above-mentioned **, it is roughly divided into two kinds of things as an oil droplet 
which an ink absorption layer contains. 

[0058] The 1st [ the ] is the case where the melting point is the oil droplet in which said oil droplet 
has a hydrophobic organic compound 40 degrees C or less, and the 2nd thing is the case where 
said oil droplet is [ glass transition temperature ] polymeric latex 40 degrees C or less. 
[0059] solubility [ usually as opposed to / in the oil droplet of the 1st type / water at a room 
temperature ] — less than [ 0.1% % of the weight ] — it is 0.01 or less % of the weight especially 
preferably, and the melting point is a hydrophobic organic compound 40 degrees C or less. 
[0060] A hydrophobic polymer 40 degrees C or less is mentioned for the organic compound with 
which such a hydrophobic organic compound is known as a usual hydrophobic high-boiling point 
organic solvent, and the melting point. 

[0061] as the above-mentioned hydrophobic organic compound — for example, phthalic ester (for 
example, dibutyl phthalate — ) Phosphoric ester, such as dioctyl phthalate and di-isodecyl 
phthalate For example, (tricresyl phosphate, trioctylphosphate), etc., fatty acid ester (butyl stearate 
and a sebacic acid screw (2-ethylhexyl) — ) Ethylene glycol distearate, glycero RUTORI butyrate, 
etc.. Amides (N and N-diethyl lauryl amide, N, and N-diethyl-2-(2. 5-G t-amyl phenoxy) 



butaneamide etc.) Ether (ethylene glycol dibutyl ether, DESHIRU ether, dibenzyl ether, etc.), a 
silicone oil, a liquid paraffin, etc. can be mentioned. 

[0062] Moreover, the melting point is mentioned for Pori (2-ethylhexyl methacrylate), poly butyl 
methacrylate, copoly (butyl acrylate / hydroxyl ethyl methacrylate: 90/10), polyvinyl acetate, 
polyvinyl propionate, copoly (butyl acrylate / t-butyl acrylate / 2-ethylhexyl methacrylate / 
styrene: 60/20/1 0/1 0), etc. as a hydrophobic polymer 40 degrees C or less, for example. 
[0063] The polymer whose average molecular weight is 5000 to about 100,000 as the above- 
mentioned hydrophobic polymer is used preferably. In the case of the polymer exceeding 100,000, it 
is hard coming to form the oil droplet of a particle by approaches, such as emulsification 
distribution mentioned later. 

[0064] Emulsification distribution is preferably carried out under existence of a surfactant into a 
hydrophilic binder by the high-speed homogenizer, a high-pressure homogenizer, etc., and the 
above-mentioned hydrophobic organic compound is used. Under the present circumstances, it is 
desirable to carry out emulsification distribution under existence of low-boiling point organic 
solvents, such as ethyl acetate, propyl acetate, a methyl ethyl ketone, an acetone, N and N, and 
dimethylformamide, etc., although minuter **** is formed. 

[0065] Moreover, although the organic compound to which the melting point exceeds 40 degrees C 
with other hydrophobic organic compounds (for example, an ultraviolet ray absorbent, a fluorescent 
brightener, an image stabilizer, etc.) at the time of this emulsification distribution can also be used 
together, it is desirable that 50% of the weight or more of the organic compound which forms **** 
preferably of the melting point is a compound 40 degrees C or less. 

[0066] On the other hand, polymeric latex 40 degrees C or less is polymeric latex to which the 
polymerization of the 2nd glass transition temperature was carried out by the emulsion- 
polymerization method, for example, a styrene-butadiene copolymer latex, a polyacrylic ester 
system latex, a polymethacrylic-acid-ester system latex, a vinyl acetate system latex, an 
ethylene-vinyl acetate system latex, etc. are used preferably. 

[0067] As an example of the above-mentioned polymer latex, for example, styrene / butadiene 
latex (7/3), a polyvinyl acetate latex, vinyl acetate / ethylene latex (9/1), vinyl acetate / ethyl 
methacrylate latex (5/5), a vinyl chloride/ethyl acrylate (3/2), an ethyl acrylate / methyl acrylate / 
HEMA (5/4/1), styrene / butyl acrylate / HEMA (1/6/3), a silicon latex, etc. can be mentioned In 
the above, a **** ratio expresses a mole ratio and HEMA expresses hydroxyl ethyl methacrylate. 
[0068] As for the mean particle diameter of various kinds of above— mentioned oil droplets, it is 
desirable that it is 0.05-0.5 micrometers. When the size of an oil droplet is 0.05 micrometers or 
less, it becomes, or it is easy to reduce the brittle amelioration effectiveness, and an oil droplet 
becomes being easy to become unstable. Moreover, when the size of an oil droplet exceeds 0.5 
micrometers, it becomes easy for gloss to fall. 

[0069] The above-mentioned oil droplet is required for using it five to 50% of the weight to the 
solid-state particle which an ink absorption layer contains to acquire the effectiveness of this 
invention. 

[0070] When the ratio to the solid-state particle of an oil droplet is less than 5 % of the weight, the 
brittle amelioration effectiveness of a coat is inadequate, and in exceeding 50 % of the weight, the 
rate of a void ratio falls, ink absorption capacity falls or the fall of gloss tends to take place. 
[0071] Especially the desirable amount used is 10 - 40 % of the weight. 

[0072] The ink jet record form of this invention can also have the ink absorption layer containing a 
solid-state particle and a hydrophilic binder more than two-layer. In this case, although the class or 
ratio of a hydrophilic binder or a solid-state particle used for the ink absorption layer of these 
plurality is chosen as arbitration, at least one layer needs to use together two kinds of polyvinyl 
alcohol with which average degree of polymerization differs like this invention in this layer, or to 
add the oil droplet of this invention about the case where there is a layer from which the ratio of 
the solid-state particle to a hydrophilic binder has increased 2 to 200 times. 

[0073] In order to pull out especially the effectiveness of this invention to the maximum extent, it 
is using together using using the polyvinyl alcohol with which the above-mentioned average degree 
of polymerization's differs, and an oil droplet 

[0074] Although the ink jet record form of this invention has at least one-layer ink absorption layer 



containing an above-mentioned solid-state particle and an above-mentioned hydrophilic binder, it 
can have a hydrophilic binder layer besides this solid-state particle content layer. Even if such a 
hydrophilic binder layer has the solid-state particle, it does not need to be, but when there is 
nothing, in case it is prepared in the side which is preferably separated from a base material from 
the solid-state particle content layer of this invention in an opening layer, it is desirable from the 
point of ink rate of absorption to make it 2 micrometers or less of desiccation thickness preferably 
set to 1.5 micrometers or less, 

[0075] Various kinds of additives can be made to contain if needed in the layer of the arbitration by 
the side of the ink receptiveness layer of the ink jet record form of this invention. 
[0076] For example, an ultraviolet ray absorbent given in JP,57-74193.A, a 57-87988 official report, 
and a 62-261476 official report, JP.57-741 92,A, a 57-87989 official report, a 60-72785 official 
report. The fading inhibitor indicated by a 61-146591 official report, JP, 1-95091, A, the 3-13376 
official report, etc., An anion, a cation or the various surfactants of Nonion, JP,59-42993,A, The 
fluorescent brightener indicated by a 59-52689 official report, a 62-280069 official report, a 61- 
242871 official report, JP.4-219266,A, etc., Various well-known additives, such as lubricant, such 
as pH regulators, such as a sulfuric acid, a phosphoric acid, a citric acid, a sodium hydroxide, a 
potassium hydroxide, and potassium carbonate, a defoaming agent, and a diethylene glycol, 
antiseptics, a thickener, a hardening agent, an antistatic agent, and a mat agent, can also be made 
to contain. 

[0077] An inorganic or organic hardening agent can be used as a hardening agent, for example, 
chromium alum, formaldehyde, a glyoxal, an epoxy system compound, a vinyl sulfone system 
compound, an acryloyi system compound, s-triazine system compound, N-methylol system 
compound, a carbodiimide system compound, ethylene imino ********, etc. can be used. 
[0078] Although especially a limit does not have the amount of the spreading solid content by the 
side of the ink recording surface in the ink jet record form of this invention, 10-40 g/m2 is 
desirable in general, and 20 - 30 g/m2 is more desirable. In addition, from the field of prevention of 
the curl after record image formation, it is good to form as thinly as possible. 

[0079] Into the configuration layer of the arbitration by the side of the ink recording surface of this 
invention, an alkali-metal weak acid salt the poly allylamine of publications, such as the poly cation 
polyelectrolyte of JP,56-84992,A, a basic latex polymer of JP,57-36692,A, JP,6 1-58788, A, and a 
62-174184 official report, and given in JP,61-47290,A etc. can be used more than a kind as a 
deck-watertight-luminaire-ized agent of an image. 

[0080] As a base material used for the ink jet record form of this invention, a thing well-known as a 
record form for ink jets can be used suitably conventionally. 

[0081] The thing of a property which bears the radiant heat when being able to mention the film 
which consists of ingredients, such as polyester system resin, diacetate system resin, thoria 
TESETO system resin, acrylic resin, polycarbonate system resin, polyvinyl chloride system resin, 
polyimide system resin, cellophane, and celluloid, a plate, a glass plate, etc. as a transparence base 
material, for example, and being used as an OHP also in this is desirable, and especially 
polyethylene terephthalate is desirable. As thickness of such a transparent base material, about 
10-200 micrometers is desirable. 

[0082] Moreover, what carried out opacification processing of the sheet which consists of common 
paper, a synthetic paper, resin covering paper, cloth, wood, a metal, etc. as a base material used 
when there is no transparent need, for example, a plate, and the above-mentioned translucency 
base material with the well-known means can be mentioned. The so-called White pet which comes 
to add white pigments to the resin covering paper (the so-called RC paper) which has the 
polyolefin resin enveloping layer which added white pigments etc. at least to one side of a base 
paper as an opaque base material, and polyethylene terephthalate is desirable. 
[0083] Especially the effectiveness of this invention has large effectiveness, when a base material 
is non-absorptivity, and transparence or an opaque polyethylene terephthalate base material, and 
the base material that covered both sides of stencil paper with hydrophobic resin, such as 
polyethylene, are used especially preferably. 

[0084] It is desirable to perform corona discharge treatment, undercoating processing, etc. to a 
base material in advance of spreading of an ink absorbing layer for the purpose, such as to enlarge 



bond strength of a base material and an ink television layer. Furthermore, the ink jet record form of 
this invention does not necessarily need to be colorlessness, and may be the colored record sheet. 

[0085] In manufacturing the ink jet record form of this invention, the approach of applying each 
hydrophilic layer containing an ink receptiveness layer on a base material can be suitably chosen 
from a well-known approach, and can be performed. 

[0086] As a spreading method, the extrusion coat method which uses a hopper the roll coating 
method, a rod bar coating method, the air-knife-coating method, a spray coating method, the 
curtain method of application, or given in a U.S. Pat. No. 2,681,294 official report is used preferably. 

[0087] The water color ink said by this invention is the following coloring agent and a solvent 
object, and a record liquid that consists of other additives. Water soluble dye, such as direct dye 
well-known as a coloring agent at an ink jet, acid dye, basic dye, reactive dye, or a food dye, can be 
used. 

[0088] As a solvent of water color ink, water and water-soluble, various organic solvents For 
example, methyl alcohol, isopropyl alcohol, n-butyl alcohol. Alcohols, such as tert-butyl alcohol and 
isobutyl alcohol; Dimethylformamide, Amides, such as dimethylacetamide; Ketones, such as an 
acetone and diacetone alcohol, or a ketone-alcohol; tetrahydrofuran. Ether, such as dioxane; 
Polyalkylene glycols; ethylene glycol, such as a polyethylene glycol and a polypropylene glycol, 
Propylene glycol, a butylene glycol, triethylene glycol, 1, 2, 6-hexane triol. thiodiglycol, hexylene 
glycol, Polyhydric alcohol, such as a diethylene glycol, a glycerol, and triethanolamine; Ethylene 
glycol methyl ether. The low-grade alkyi ether of polyhydric alcohol, such as the diethylene-glycol 
methyl (or ethyl) ether and the triethylene glycol monobutyl ether, is mentioned. 
[0089] Also in the water-soluble organic solvent of these many, the low-grade alkyI ether of the 
polyhydric alcohol of polyhydric alcohol, such as a diethylene glycol, triethanolamine, and a glycerol, 
and the triethylene glycol monobutyl ether etc. is desirable. 

[0090] As an additive of other water color ink, a pH regulator, a sequestering agent, an antifungal 
agent, a viscosity controlling agent, a surface tension regulator, a wetting agent, a surfactant, a 
rusr-proofer, etc. are mentioned, for example. 

[0091] In order that the wettability to an ink jet record form may make it good, in 20 degrees C, as 
for water-color-ink liquid, it is desirable that it is 25 - 60 dyne/cm, and it is desirable to have the 
surface tension of 30 - 50 dyne/cm within the limits more preferably. 
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EXAMPLE 



[Example] Although an example is given and this invention is explained concretely, the embodiment 
of this invention is not limited to these. 

[0093] It painted and dried and the ink jet record form -1 was produced so that humid thickness 
might be set to 190 micrometers to the printing paper base material for photographs (12% of the 
weight of anatase mold titanium oxide is contained in the polyethylene layer by the side of an ink 
absorption layer) which covered 1 160g of examples/, and both sides of the stencil paper of m2 with 
polyethylene in the following coating liquid -1. 

[0094] The slide hopper method performed spreading, and after spreading and after cooling at 
about 10 degrees C and drying for 1 minute by the wind of this temperature, by the 30 degrees C - 
45 degrees C wind, it applied for 4 minutes and dried. 
[0095] 

Coating liquid -1 Pure water (ion exchange water) 950ml Ethanol 30ml 50ml Silica (gaseous-phase 
method [ primary / an average of / particle diameter is 13nm ] silica) 51 g Polyvinyl alcohol 8g 
(whenever [ average-degree-of~polymerization =3500 and saponification ] = 88%) 
Surfactant (AS-1) O.lg AS-1: It is an ink jet record form as well as the ink jet record form -1 about 
the Inkjet record form which added the organic compound of addition and a comparison for the 
hydrophobic organic compound of this invention in triisopropyl naphthalene sulfonic-acid sodium, 
next the ink jet record form -1 as shown in Table 1. ~ 2-11 were produced. However, with addition 
of an oil droplet, pure water adjusted the whole quantity of coating liquid so that it might become 
the same in each ink jet record form. Moreover, as a surfactant, under existence of AS-1, each 
above-mentioned hydrophobic compound carried out emulsification distribution, and added in 
polyvinyl alcohol. 



[0096] 
[Table 1] 
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[0097] The approach of describing ink absorptivity, coat brittleness, and glossiness below estimated 
each obtained Inkjet record form. In addition, ink absorptivity used ink jet printer MJ[ by Seiko 



Epson, Inc. ]-900C. 

[0098] (1) Ink absorptivity : homogeneity was made to breathe out and it recorded so that the 
amount of the maximum ink might become 40%, respectively, and 20 red-reflex concentration of the 
solid section was measured using the microdensitometer (aperture =200micrometerphi), and the 
value of yellow and cyanogen broken by average reflection density in quest of the standard 
deviation of the variation in the concentration was calculated. 

[0099] When ink absorptivity is good, the value of non-Lycium chinense becomes [ nonuniformity ] 
small at an image, but if ink absorptivity falls, this each other liquid ink drops will cause beading 
mutually in the record paper, it will become nonuniformity, and this value will increase. 
[0100] (2) Coat brittleness : after saving each ink jet record form in the condition of having made it 
the shape of a cylinder with a diameter of 60mm one whole day and night so that a printing side 
may become outside at 25 degrees C and 20% of relative humidity, the surface crack condition was 
observed with the magnifier. 
[0101] 

O : — condition O: which does not have a crack with a magnifier, either — although a crack is 
partially seen with a magnifier, there is no crack, and a cracking crack is accepted with a magnifier, 
and, as for an image-quality top, a crack also looks at an image-quality top in almost uninfluential 
**:viewing by xrviewing as which a bad influence is regarded — having — a (3) glossiness record 
stratification plane with the effect very large moreover of [ on image quality ] Gloss was measured 
75 degrees using the deflection glossmeter (VGS-1001-DP) by Nippon Denshoku Industries Co., 
Ltd. 

]0102] The obtained result is shown in Table 2. 
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[0104] It turns out that 3, 4, 7. and 8 which are the ink jet record form of this invention can 
improve the brittleness of a coat greatly from the result of Table 2, without reducing ink 
absorptivity, and there is moreover almost no fall of gloss. 

[0105] On the other hand, ink jet record form whose addition of an oil droplet is below this 
invention - 2 and 6 are an ink jet record form whose addition of an oil droplet it crocodiles, there is 
almost no amelioration effectiveness, and is more than this invention on the other hand. - The rate 
of absorption of ink falls and an glossy fall is also large at 5 and 9. 

[0106] On the other hand, when the hydrophobic organic compound with which the melting point 

exceeds 40 degrees C is used, it crocodiles and there is no amelioration effectiveness. 

[0107] Inkjet record form which added polymeric latex in coating liquid in the Inkjet record form of 

example 2 example 1 as shown in Table 3 - 21-28 were produced like the ink jet record form -1. 

[0108] It was similarly estimated as the example 1 and the result shown in Table 4 was obtained. 

[0109] 

[Table 3] 
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[0110] 
[Table 4] 
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[0111] Inkjet record form which glass transition temperature is 40 degrees C or less, and was 
contained from the result of Table 4 five to 50% of the weight to the silica even if it was the case 
where polymeric latex was used as an oil droplet - It turns out that a crack is improved, without 21, 
22. 24. and 25 degrading ink absorptivity and glossiness. When it is used exceeding 50 % of the 
weight, although the crack is good, ink absorptivity and glossiness fall. 

[0112] Moreover, a crack is not improved when the polymeric latex to which glass transition 
temperature exceeded 40 degrees C is used. 

[0113] The photograph form base material which covered 3100g of examples/, and stencil paper 
both sides of m2 with polyethylene (it is 7% of the weight of anatase mold titanium oxide content in 
the polyethylene layer by the side of 140 micrometers in thickness, and an ink jet record 
stratification plane.) Spreading desiccation was carried out so that humid thickness might be set to 
150 micrometers in the following [coating liquid -2] at the field side for ink jet record in [ having 
the layer which contains alkali treatment gelatin 4.2 g/m2 and a hardening agent as a back layer in 
the rear-face side by the side of an ink jet record stratification plane ], and the layer which has an 
opening was painted on the base material. 
[0114] 

[Coating liquid -1] 

Pure water 980ml Gaseous-phase method particle silica whose mean particle diameter is 0.007 
micrometers 48.0g Average degree of polymerization is polyvinyl alcohol of 3500. lO.Bg (whenever 
[ PVA3500 and saponification ] 94%) 

Surfactant -1 (AS-1) Spreading desiccation of the [coating liquid -3] of the following presentations 
on 1.2g, next this spreading layer was carried out so that humid thickness might turn to 8 
micrometers, and the ink jet record form -31 was obtained. 
[0115] 

[Coating liquid -2] 

Pure water Phenylcarbamoyl-ized gelatin 800ml (the rate of an amino-group blockade = 88%) 40g 



Polyvinyl pyrrolidone (K-90) 25g Polyethylene oxide (average molecular weight = about 150.000) 
12g Surfactant -2 (AS-2) 0.7g Hardening agent -1 2.1g AS-2 : Sulfo succinic-acid-dioctyl ester- 
sodium salt a hardening agent -1:1 and a 5-diglycidyl-3-hydroxy pentane — next, set in the ink jet 
record form -31 It is an ink jet record form as well as the ink jet record form -31 using the [coating 
liquid -2] which added LP distribution object as shown in Table 5. - 32-34 were produced. 
[01 1 6] In addition, at the time of addition of LP distribution object, the amount of pure water was 
adjusted so that the total amount of coating liquid might become fixed. 

[01 1 7] Moreover, used LP distribution object was a 8-% of the weight distribution object of a liquid 
paraffin, and the particle size of the diameter of a drop was 0.13 micrometers about. 



[0118] 
[Table 5] 
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[0119] The obtained Inkjet record form was evaluated like the example 1. A result is shown in 
Table 6. 
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[0121] When the swelling layer which makes the gelatin of the maximum upper layer a subject is 
prepared from the result shown in Table 6, although ink absorptivity falls to the whole, glossiness 
improves. 

[0122] Also in this, it is the ink jet record form of this invention. - 32 and 33 have comparatively 

few ink absorptivity and glossy falls, and, moreover, a crack is improved greatly. 

[0123] On the other hand, the ink absorptivity and the glossiness of what has the ink jet record 

form -34 good [ a crack ] which added the liquid paraffin 100% of the weight to the silica are falling 

greatly. 

[0124] Except having changed [coating liquid -2] into the following [coating liquid-2a] in example 4 
example 3, the DIDP dispersion liquid (the particle size of 10-% of the weight content and a drop is 
about 0.23 micrometers about di-isodecyl phthalate) shown in Table 7 like an example 3 are added, 
and it is an ink jet record form. - It is the Inkjet record form of a configuration like 31-34. - 41-44 
were produced and it was similarly estimated as the example 3. A result is shown in Table 8. 
[0125] 

[Coating liquid-2a] 

Pure water 920ml Particle calcium carbonate (mean particle diameter = about 0.03 micrometers) 
1 20g Polyvinyl alcohol of average degree of polymerization 1 700 6.2g (whenever [ saponification ] 
90%) 

Surfactant -1 1.0g[0126] 
[Table 7] 
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[0127] 
[Table 8] 
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[0128] The result of Table 8 shows that the effectiveness as an example 3 that it is the same even 
when a particle calcium carbonate is used as a solid-state particle is acquired. 
[0129] It is an Inkjet record form as well as the ink jet record form -1 except having changed Eg 
polyvinyl alcohol (average degree of polymerization 3500) into the combination of high-polymer 
polyvinyl alcohol and low degree-of-polymerization polyvinyl alcohol in the ink jet record form -1 
produced in the example 5 example 1, as shown in Table 9. - 51-61 were produced (All of the 
amount of polyvinyl alcohol are the same.) 

Among a table, it reaches high-polymer PVA and the low degree of polymerization PVA shows the 

amount of high polymerization and the polyvinyl alcohol of a low degree of polymerization, 

respectively. 

[0130] 

[Table 9] 
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[0131] 
[Table 10] 
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[0132] From the result of Table 10. average degree of polymerization is improved as compared with 
the sample -1 which the Inkjet record form (51, 52. 53. 54. 55, 56. 58, 60, 61) which used together 
1000 or less polyvinyl alcohol of a low degree of polymerization with 2000 or more average degree 
of polymerization high-polymer polyvinyl alcohol is before and after heat-treatment and the 
brittleness of a coat does not use together. Especially, the degree of polymerization of low degree- 
of-polymerization polyvinyl alcohol is 500 or less, and it turns out that the sample (52, 53, 55, 58, 
60. 61) whose ratio to high polymerization is 2 ~ 20% has good brittleness especially. 
[0133] Moreover, the average degree of polymerization of high-polymer polyvinyl alcohol is 3000 or 
more, and it turns out that, as for especially the ink jet record form (60 51-54, 61) of 400 or less 
this invention, the average degree of polymerization of low degree-of-polymerization polyvinyl 
alcohol is excellent in glossiness. 

[0134] It is an ink jet record form as well as the ink jet record form -31 except having changed into 
the combination of high-polymer polyvinyl alcohol and low degree-of-polymerization polyvinyl 
alcohol the 10.8g polyvinyl alcohol (average degree of polymerization 3500) used with coating liquid 
-1 in the ink jet record form -31 produced in the example 6 example 3, as shown in Table 11 - TI- 
TS were produced (all of the amount of polyvinyl alcohol are the same ) 
[0135] 
[Table 11] 
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[0136] The obtained sample was similarly estimated as the example -5, and the result shown in 
Table 1 2 was obtained. 
[0137] 
[Table 12] 
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[0138] The result of Table 12 shows that the brittle amelioration effectiveness which is the 
effectiveness of this invention even if it is the case where the thin swelling layer which makes 
gelatin a subject is prepared in the maximum upper layer, and high glossiness are acquired in the 
ink jet record form (71 to 75-77) of this invention. 

[0139] In the Inkjet record form ~7 produced in the example 7 example 1. 8g average degree of 



polymerization produced the ink jet record form -80 as well as the ink jet record form -7, except 
that the polyvinyl alcohol of 3500 and 0.5g average degree of polymerization changed [ 7.5g average 
degree of polymerization ] the polyvinyl alcohol of 3500 into concomitant use of the polyvinyl 
alcohol of 300. When it was similarly estimated as the example 1, it is ink absorptivity:0.04 
brittleness. : O glossiness : The result of 66% was obtained. This shows that brittleness is improved 
further further, if use of use of ****, low degree-of-polymerization polyvinyl alcohol, and high- 
polymer polyvinyl alcohol is used together. 
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r <l:^4tm<t-r^ii*«lt:iiE*fe(D-Y^-^v^zc5/ hWM 

4 1 fiiFiE^^fi^«;55 1 0 0 0 )^JIT</53K y tf 20 

V e'r=:yUT/Ur2— /M-^LT. fiiJtT^ 1-3 Ofift% 
-Cfo5 r <b Sr4#tS<bi-5IS3}^ii 1-3 cov^'rtL;6- 1 rlic 

[iS*^6l «frfE?ftMc05p^i^S;55o. 0 5-0. 5 

-^^ fciir -rmm t> u < i:±3^^-^ V- ^7 A 40 

[0 0 0 1] 



[0 0 0 21 

m^m^<Dj^mmm\cx ^mm^^xwj:t*<oumiy— 

S:*bTv^So :i<D:^^x^iit^^^^mmtf^oX\^^t^/ 
[0 0 0 3] z<D^iy^i^^y h^^:^^x^m$th^ 

[0 0 0 41 #tw^V^®lRiig7i5®V>:^'^ir(i, 2fe 

^fc»9 b7:H®Sr:fc#<ffiT$-fr^-rv^fcA6Jr. ^-^^ 
[0 0 0 5] :L^h<of^m^imrt^f:.^\^^ 

[0006] #MBS 52-53012 -^^^{r 

^i^rfc-f >^^>>^5/ v^mmm,. #i8flS5 5-5830 

v>3.>> hlE^ffi*^. #MQS5 6- 1 5 7-^ 

-1 0 7 8 7 8-^(C|E«$ixrV>^«1««J|Sfi:*#«J|Sf 
^efffl bfc-f >'>5' MB^fflS^. #MBS 5 8-11 

0 2 8 7-§-^®t::|E«c$tLTV^^ 2o(7)^7L5>*t:'*-^ 
Sr^-rS-f v^zcy MB^ffiSt. 4tMBS6 2-l 1 1 
7 8 2-^{rfE^$tfri^'5±T2^<^)^?LSS;0^?>?SS 

v^m-/ ME^ffl^, #^flS5 9-68292-^. 
[^59-12369 e-g-^Silt/ige 0- 1 8 3 8 3^^ 

5/ MSiiiffl^. i^WBSe 1- 1 3 5 7 8 6^, |r)6 l- 
l 4 8 0 9 2-^:}oJ:t>*|^6 2-1 4 9 4 7 5 ^^fft^t:: 

#MBg 63-252779-^, 1-10 8 0 

83 -g-. |rI2-136279-^, |rI3-65376 -^io 

J:tKP3-2 7 9 7 6^^^rBE«c^;^^TV^^^#^(7)#^^4 
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MH«!:ffl«E. 57-1409 1-i-. 1^60-21 

9083-^. |r|60-210984-^. IH61-207 
97^. Ir)61-188183-§-, I^MW-S - 2 7 8 3 
24-§-. 1^)6-92011-^, Ir)6-183134^, 
1^7-137431-g-, IRI7-276789 -§-^fc:iE*fe 

51' ^-i^ v'^ hlBlifeffi^. *J J;t>'#M¥2 - 2 7 6 6 
7 I -S-rii:®, PI3-67684 -^^$B, |^ 3 - 2 I 5 0 
82#, IH13-2 5 I 4 8 8^, 1^4 - 6 7 9 8 6-i-, 
1^4-2 6 3 9 8 3-^*3j;Llf|Sl5- 1 6 5 I 7^^^7i io 

[0 0 0 71 "f-et, -Ti^^'S^^iS-f v^'SrtRKxbfc 

[0008] L^i^fc i W^BS;JS»#:it>lC#tCiiSiaiiSST 

T-^ co^»;JS o •? -r 5 r i: ;i5 fc -5 fc «) (c: . 

20 

[0009] ^I^S(^Jc®*m«t^*^#$-erT^^Sr 

*l±i^i-t*Si> 

(0 0 I 0] T^^BJ^bCO^tftfCi^Xli, 30 

2~2 0 OttJr-r-Sr i:;iS*JS-Cfo5::i:!iS*3/4=>oTV'' 
(0 0 1 ll :^ro#7i«V>it^(^@<*:#*i^S:^*-r'5 

[0 0 1 21 

?tc-f s/ MH^fflJffiSrti^t-rsr t»;ifc5. 

[0 0 131 



[00141 1 . ^«pfls:±{wHfls«*i^*J iTJS^y lf= 

2 0 Ofgf^^-rs-f V'^' y hlE^fflSKtr^oV^-c, ^ 
Bfls^3Kti=-Sr#%i-5®/JS5p*sa-g-a«t 1 0 0 OtATOT 
tK y -yl'Tyl'n— t ipj*|fi-^a;4J 2 0 0 0 tt±<7?7K 

[00151 2 . tflfeB{«&Jia^;iS, -tix^tT- 1 2fc«t^ 
T/U 5 7t I4T/1' 5 -^-tKId!^ t, L < Ii3^ ^^4^ v- ^7 

[0 0 16] 3. *If2@^*:^Sfe^^;ii5. 1 i!>:&^W5p*&& 
m;057~3 0 nm<D^&trJ;t)-^fig$ixfcv'y ;«;T-fc 

[0017] 4 . mmw-^'&^&t^ 1 000 wTOTj^ y 

tr^/Pr/U^— /Wi/iS, ^^fel/fi'&ftyiJ 2 0 0 0 W±<0:iK 
y lf:=/i^ryi'=— ^-uiCSsfUT, aS:JtT-l~3 OfiS% 
T'*)5 ' t Sr^mir-rStfJlE 1 ~ 3 WV^i'J^A> l ^t::fa 

[00181 5 . ^nW±.\z.mWW&.'T-isiiX^i)^\) lf= 

*i^<^aSJt7J5 2 ~ 2 0 O^ft-efcS-Y^'^' v^ais/ hlB^ 
tt*^'fk-g-«fe*fctt;0'7^te^?£**s 4 0"Ct;lTO7tf y 
5 ~ 5 oa»%^*-f-5 :i t ^wmt-r^-C v^' 

[0 0 19] 6. ttrf2tt?jScOSpi^&ii^5 0. 0 5~0. 

[00 2 0] 7 . m^mw'um.^f-t'^. -tn^ix i ^n^- 

C0T*&S^;)S7~8 O nmOi/y /i-->rj7 a> 

[002 1] 8 . mfimt^m.^f-:^\ 1 ftSJ^^co^t&^a 
S/JS 7 ~ 3 0 n mCOStiB ffijc J: D ^fiK $ Hfc ■> y T-fo 

5 Sr^mi: i-5**fE 5 xtt 6 izf&l$i<D-^ y 

[0 0 2 2] sxT. ^mm^mmi,mm-r^o 

(00231 *^W<0-Y Vi' ME«tffl^;i5^Wi- 



[0 0 2 4] rwi6«)-cffli/>t>n5M«t^j|a^-u-c»i. 
5^^^-. ©MtSIS. TKSf'fbffi^. Sg-ft:ffi^&, ^ffiSffi^^, 

mm.-rif^^i^'yj^. ^m^^m'K'^') 
10 0 2 51 ^(Dmfiwmim.^\^. i <s)c«iT-co**T' 

10 0 2 61 —^^mmLl-<Dmtl.X\,-i. ;j^y;^^u- 
-7^/i-!S. tK y r y yu-r 5 vm. TKy^n^^ui^, i^y^" 

nt°U-i^. ;Ky:te-ft:t:--/K y tS-ft: t'= y *fc 
[0 0 2 71 *^BJT'(4^K-^/!i51t|55WiSV^^|!tfl;iiq# 

yu 5 fcllT/'i' 5 -rTic^oUt^ t b < i?"^^ •> 

10 0 2 81 *«BJ(7?-f ^iS' hlEfiiffliK-c-fl^* b 

[0 0 2 91 m^t£. s^sfcii^tafe-c-g-^sttfc-g- 

^->y;(;, rin-f^/V-^y 1 )ifeSt^/!iS®* bT 2 
ita^^ S:^^ b T V ^ 5 tS'^LK -> y * ftS<^?^4(t« y 

835 5-5 1 5 8 S-i-tJjztFI^S 6-1 4 8 5 8 3-§-l? 

tcfE«$Hfc-&j5g#^rBK-> y * . Mxtfil^^ag 6 0-2 
04 3 9 0-^lc:fE«c$nfc^i*{::J;t3^^$H3t->y 
4?fMBS6 0-222282 -§-friE^$tifc 

4 5 8 O-^JJiO'lDB 2-1 7 8 3 8 4 ^■^ZfSM^i^tc 

v'y 0iJ:ttf#llBS6 2- 1 8 3 3 8 2WiSXxyW\6 
3- 1 0 4 8 7 8-^{w|E«c$nfc^4^->y #MHS6 
3-3 1 7 3 8 1 -^trlEftSn/cN 320^*47)50. 
5mA%^J.±X'h^'^^->'J:ti'mL-=f: #M¥l-l 1 

5 6 7 7-§-{c:f5^$ttfcJt«aDW7i5 1 O 0m2/g£]l± 
0-^fig-> y #MaS 62-286787 ^■\zm 

M^izi -2 5 9 9 8 2-^(;i|2ic$tlfcC a. Mg^fcl* so 
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B a ^«Dlgt?«S«ia$tifc-&fig">y ;&fS«lt^F-, Kfftft 
/4J1 8 0ml/gW±<0-&^->y:*m«C^^, #WBg5 7 

- 1 4 0 9 l-^{it2«g^tv/ci3n^'^>'ix->y ij^g^Bg 
60-21 9084-^, - 92011 |g)6 
-2 9 78 3 0^j3j;0«lll7-8 121 4-^»Cf2^$ii, 
7t;*^;4->'tt3n^y/uv'y *3 J; t>*4#M5p 5 - 2 7 
8 3 2 4-^*5j:t>'lSl7-8 1 2 1 4 ■^f:::fE«^nfcm3a5 
^Jwig^ bfc^ytli^dS bfc 3 y/u-> y 

[0 0 3 01 b/4^b/i;i5^. m^^^R\±tm^^^mm^ 

Ca. Ms*SXXJ^B a^Xmm^iXtL^Xh^Xhi. 

[00 3 11 :^mm<D-< V^' i^ct .X hlEiit^gt-C^f * b 
<;fflV^e>*t5j@?l^*>'i'->^'Ai: bTtt. i^MBg 
57-12486 Ir)57-129778^, (r158 
-55283 |S)61-20792 -^tc:iE1^$*tfc# 
^{::lt«EaS:*-t-56S^ffi!*/i''>'!}'A. i|#MaS6 3 

- 5 7 2 7 7-§-SO!#^qz4 -2 5009 1 -^JillE^^ 
ttfctttt4^^g?;&/U->^J'A. !|tM5p3-2 5 1 4 8 7-§- 

twfa«c$nfc#^«o$t:y; 1 ^m-^trnm br 2 

Jgfi8;b/t^®f:*yw->'>A|S*fe^-, #W¥4 -25009 
1 -§-St>*Pl4- 2 6 0 0 9 2^\Z^ML^ixrzm'^(D^m 

*3J;t;«#B8¥7-4 06 4 8-^(c:|E*$nfc«4^ttfc 

[0 0 3 21 :L<r>m^^ i^v^3feiRtti:iiiv^^Eta:Sri#f> 

ISIcS^-^^Jl-r S r i: bi \ 
[0 0 3 31 *^I^T'^ff*b<ffl^^^^^5^®^■=5'^?'^-> 

J4«<*w3p*&Sl^ffiaf S:** wixSr R bfc t # to 
ilES-e^ b. 7 ~ 8 0 n m</)«SiKC^ASjif ^ bV ^ 
[0 0 3 41 :^^mX^±V.<m^^hH^T /\-^±^tz. 

[00 3 51 ±m^m(ommmi^mt^(7)w-t^n'T-m 

^ixSr«^^S^^-e«iKbfci^w^*S&]^®a^ 
JWSb. CttSrRJc^l^bfctttoag^^i-, 

[0 0 3 61 *^0JT-$f*b<fflV>P>ix-5±IE@(r<a*t 
^(44tt:c 1 ^^^(OW-i^&^t)^ 7 ~ 8 0 n mO t> o^t?*) 
Sri:;ii*f*bVN, 

[00 3 71 1 ^^^mTi^ 7 n m*«5Wii^tCtt. Si •? 

[00 381 ±.t&m^w&'f-^^m\t.&mm^<DM.xm 



[0 0 3 9] -m^^>^i^:^y ^fs^fflffit:lfflv^e>^^ 
A, T'/u^^/. ft^^ip7- 1 9 5 8 2 ^^-^^xy^mi - 

9 7 5 7-^(C|E«tc^/jf y T/U:arl/>^:t^-y--f K^^fi-^ 
i^WflSe 2-2452 6 0-g-lrfE«(^:;^7/P/}?:^->yuS^ 

y-r— ^;^S*ai&)nTV^-5X>5;*:^igtC:Jol/^-Cfi. y b^'::^ 20 

[0 0 4 0] r r-ev^9^y tf::^/^T/U=i— yHwJ^i, /K 

tt^ttfc^y t:':=:/uryu=3— /ut^^^n-So 
[004 1] y g^^ \f=^^\^(D^:yitm^ 60-1 

V>?>iX5o 30 

[0 0 4 2] ^fc, ^f^LV^;^;f^;^V^tt$tbyc^y 

[0 0 4 3] ;35;^::t:/ttS^*-r5^^u>-tt^^?D* 
fifr^LTJ^. ^j;ttfhy>^/i— (2-Ti5^ yywr ^ 

K. hy^^/U- (3-Ti5^ yyl-T^ K-3. 3->^7« 

^i5^i/— /K N-lf::^yu-2-;^^/l--f ^iJ^y'— /K N 40 
~ ( 3 - ^yUT ^ y y^n t:Vi-) y ^ ^ y /UT ^ H\ 

N- (1, 1 - v^^ ^yU-~ 3 - 

So 

[0 04 4] ;«;^;^^^^tt3Ky tf;^yUTyu=i— /uoo:^^ 

0. 1-1 0^/i-%;i»W^L<. J:J9fiF^L<(i0. 2 

— 5^yu%T*feSo ;?7 5^:^>'^-{47Ky e'^/UT/U so 
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4 L< 117 0 — 9 9%Tfo'5o 

[0 0 4 5] :^^m<D^i^^'y:rLy vmmmm^-^\^ 

*f-rSJt*(iaa:J4:T\ 2-2 0 0«Tfo5::i:;^5i^^S 
TS>5o 2fg*«(D^H^^$nSSg^^lt^;i)5/h$<s 

[004 6] 2 0 0|g5:®;tS:!^{Cji, f^iBO 

[0 0 4 7] $f^bv>it^jl. 2. 5 — 1 oofg. 

$f^LV^tt:'^J13-5 OfgXfc^o 
[0 0 4 8] ^/c. @fls:m^<irbT. 

+@j£e/y ;«;5:fflv^fc:^^c:^l. j^*bv^it^^i3 — 2 0 

[00 4 9] *^PJ(7)^ v^::c y h iS^;^^(7)^|JtS 

JiMTktt^W ^-^--Jcit LT^tCiiiV^it^c^B^mS-T- 
\:im^(r>-fm < . 

®^@f^«&^^*S;6sq^i^fi^S^5 1 0 0 0]^Tco^ 
y tr'::^/l-r/U=3— yU<b5p:fe|^a^^^5 2 0 O 0JW±(O3Ky 

®Bf^«a«:t-7-^*M;65fflM^@f^'^«tT'tr ^ LT 5 - 5 
[0 0 5 0] ®^c:}oV^T. ^ ^ ^> ^ Sr* Clw < V ^ 

i^S-&S;d? 2 0 0 0 JeJl±<7>jK y fcr;=:yi-Tyw=i— yuSrW* 

tc:ffi:55^T-»c5D4^y tr^yuTyuri— yKO^^^fflbfc:^ 

[00 5 1 ] L;^^U/^7i»5b, W-^m^M^>2 0 OO^Ai 
(04<y l^'^yUTyW=i-yuo.;^:^^fflbfc:^^t^li. 

[00 5 2] r <Df^m\^w^^m^^(om\^ y t^^^yi-r 

/uzi— ^l^Sa-g^S^O^ 10 0 OWT<:oig:ll^a/Ky 
[00 53] ¥i?l/fi^ff 2 0 0 0JW±<^7Ky e ^i^yUT 
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[005 41 1 000 UTco:^ }) 

to 0 5 51 ^i^m^m(DTm\±. m^m^^th^jt^^^:^^ 

ii^tt2 0 0JW±Tfo6o 
1 0 0 5 6 1 1 0 0 0 SXT<Oyi^ }) tf ^i/UT 

^l^S-^*;^^ 2 0 0 0 ^±60?}^ h^'::^ lo 
/UT^i^=^—MzM\^X^ fiSitX^l — 3 0%T^fe5r ^ 

«Wi::#bntw<</^i9. ^fc. 3 0%Sr@;t5<t^^ 

«;^fIco^^c7)?f^^l4;55S^L L-^-r < »9 . ^ ^ :y 

[0 0 5 71 ±fE®tC*3V^T. >f ^-^PJilCUi^J^^^-f-e 

[0 0 5 81 ^(Dmm. m^mm^K ^.^^^^uorw 

[0 0 5 91 mi(^^'^y'(Dmmnm'^. 
-r^mmst^^o, i%mm%uT. mz0^i.<no, 

[006 01 ^(DXo ^j:m7i^\t^mit^m^m^(Dm7K 

,^.r^4 ot:jiy.T<7)i^7Xi4^y-^-;55we>n5o 
[006 11 ±mm7K^mmit^^ti.xn. m^\^y 30 

ryv^S^r/^/K '^^<^>m\f^ (2-:3^^yw--.^i/ 

/Uhy:7^f"t Vm) . T^Vm (N, N-v^:n^/i.^ 

"?y/l-r:^K. N-v>^^yU-2- (2, 5->?- 

[0 0 6 2] 4^, H^^-jiU 0*CeJlT^Oi^7K^4^y•^-- 
<^UT^•i. :fKy (2-^^yu--:3ev//U;,i ^T^ 

/ur y h/i: kp=^>'>'^^^/U7< y h : 

9 0/10) . TKy trrL/UT-fex— 3j^y fcf:=iy^7'n 
fc:'^^>.-h, 37j^y (y^yl/Ti^ y h/ t -y^^yw 
y h/2-^^yi— ^v'/i-T^^^ y h/;^ 
^l^V : 6 0/2 0/1 0/1 0) mt^mfhn^. 50 
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[00 6 3] ±fSiS7Kt*^ y ^ bTli:5p^^>^S/>5 

5 0 0 0-10 :?5'@^(^^ y •^-;65»^ b < ffli/ ^ 

5o 1 o;5r^^^5^y-^-(7):©'&. ^ai^^fL^tr^-ik 

[00 64] ±fE»*i**ia>fb^4&i*Kii:i^^^:^-^'i^-y-* 

[0 0 6 5] ^fc. ^(7)?L^t5^«iC^l^. flil(7)l^7Ktt*M 

^bv\ 

[0 0 6 61 —:;^, ^2(0:Uy:^mm^J^^*^4 OX:^T 

^S'&fr^y^ ^^^s ?Ky y/uK^^^T^'/u^^^^' 
Tjfy y/^^ni;?;x/U^^Xiy^>^. g^^t'' 

[0 0 6 71 ±m(Dm^i$^'7y'^y^:^(Dmtl.X\±mK. 
f:f. :^^\y:y/^^ 'J:x.i^=7'Tv^:^ (7/3) , /Ky 
t^^t'ri^/u^x^y^^. §f^tr^/u/^^i/>'^x>>^ 

^ (9/1) , g^^e^^yi-/;^^^^ y /u^^^/u^x^/ 

(5/5) . Jt£>ft:t^^:^/w/r^ yyi^ffi^^^/u (3/ 
2) . y /w®?^f^/i-/riJ^ y /w^;^5^/w/HEMA 

(5/4/1) . ^^i/>-/r^ y/U^:/^/U/HEM 
A (1/6/3) . i^y =3 7^5/^5^ J^^^Sr^Jf set 
±iS(c*?V^T. *a]:i:^li:^/uit^*b. H 
E MA tit KD^v^y'i-J^f^yuy y hSr^i^o 

[00 6 8] ^L^^m!^mk(r>^^mM\^ o . 05— 

0. 5 /im-efcSr t;55^ff^uv\ »Mc?:)1^>rX;65 0. 
0 5 mJ[^TT-foS^{w{iM7^;65:^^^tc:/^ ^)-^t-< 
^.^o^ct). fljfeggi*<7)e5c^5am/!i^ig:«b-^-r</cC-5o ^ 
fc. ift?K<7)-y-^X;55 0. 5/imSr@^S:^-g^(r(:i5ti?^;55 

^&Tb^-r<^^So 

[00 6 91 ±fSfflMf^'^>'^P^iKS755$*-r6@ft:^a 
&^-tC^bT5-5 Ofifi%^^;^-rS<7);05;*:^?g<7:)am 

[00 701 m^(omwwsL=^\zn'r^'^m^t^^mm.% 

{STbT^ V:5^P^i|XS*:;5Si6:Tbfc9^?R<^>ig:T;5ser 
[00 7 1 ] if * bv ^ffifflSf:i i o 4 0 

foSo 
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[ o 0 7 2 J ^^m<Dy( .y^ y vw^mmi. @«r 

^mi>^2 — 2 0 o^$l^7^eo-cv^s^^5^-2)^-^tc:ov^T 

[0 0 7 3] ;|${':*^HJ<^3a*Sr*:^|5Sie:§l#tti-rfcii6 
fflV^S w i: t Jftj^Sr^ffl-fS C -5 C t T-*> 

[0 0 7 5] ^^BJO-f Vi^ 5/ MEIiiffl^(;5'f 

[0 0 7 61 #BBBB5 7-74 1 9 3-e-^4$J#. 

1^5 7-8 7 9 8 8^^^S.t/IS)6 2-261476-§- 

^j^m^mm.nmi^m.mn. #mbs 57-74192 30 

■§-, IrI57-87989 -g-^^, l^60-72785-§- 
1^61-146591 #M¥ 1-950 

9 1 ^"Jim.RXJ'm 3- 1 3 3 7 Q^'Amm^^m^tux 

#a#ffiett»J. iltMBgs 9-4 2 9 9 3-^45i«, PI 5 
9-5 2 6 8 9^<^^, Ir16 2-2 8 O O 6 9-g-<2;«, 
Ir)61-242871 "i-ii^iS J;t>*^M¥4 - 2 1 9 2 

6 6■^^«^^cfE«$4^■cl^5^*iifi^K s£®s. y^- 

m:^'j <yj>.m (Op Hm^Ms mmm. 'j^^\^:^^d zi 40 
-/i^mcommM. mmu mmk wmm. ^mm± 

(0 0 7 71 mmmt \.x\-immiit:.\-tmmo:>mmm^ 

/uy^/w^vj^^t^i^, T^' y a-ryP^^k-&#9, s-sy 

<!: /iJffijgS, so 
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[00 781 ^¥&m<Oy( .yf 'Jol y ME®ffliHtc*3»t5 
'('>-^'iE@inB^B!l»^*@?g^>wfl:Hil#{c:^^J|5B^±/i:^,^;S^ 
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